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How to USE wire cloth at lower cost 


Today many companies are able to make wire cloth forcement, as narrow as 1 inch or less, to meet your 
components, like these shown here, at lower cost than requirements exactly with minimum handling and waste 
ever. The answer lies in new services, new developments 
worked out by the Reynolds Wire Division of National- 
Standard . . . ideas aimed at the more effective, less 


3. Evaluate Reynolds’ new palletized packaging. Less 
chance of damage. Faster, easier handling on arrival, in 


and out of storage and right to production operations 
wasteful use of industrial wire cloth. For example... 

4. Look into the many different weaves, meshes, metals, 
finishes and coatings . . . some unique with Reynolds 


5 SUGGESTIONS: to make sure of the optimum specification for your 


i 


requirement. 
1. Check on wire cloth rolls 2 to 8 times normal length By all \ R 16’ 
a — : . : 5. By all means take advantage of Reynolds’ engineer- 

. .. for 2 to 8 times as much production in a single run. , . . 


ing and analytical service . .. nation-wide and 
Fewer shutdowns. Less handling. 8 


unmatched in the industry. Time and time again it 
2. Consider pre-slit widths, plain or with woven-in rein- contributes to a better finished product at lower cost. 


NATIONAL (=) STANDARD 


DIVISIONS: NATIONAL - STANDARD, Niles, MIOR.: Ne wire slainiess music spring and plated wires + WORCESTER WIRE WORKS. Worcester, Mase, mus Bpring #8088 200 Dialed wren Nigh O00 fom Carbon MpeCat ee 





WAGNER LITHO MACHINGRY, Secaveus, MN. J; mele! cecoreting equipment + ATHENIA STEBL. Clifton, M. J; fel hig? condor wring fee + REYNOLDS WIRE, Dizon, Hi, oevere! ewe coe 
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Why production steps up with 
ARMCO FREE-MACHINING 
Stainless Steels 


Just check these improved cutting rates 


Armco Stainless Grade A.1.S.1. Type 
Cutting Rate (sfpm) 
wee ecw 3S OP Wee 
150— 
12 410 
12 FM 416 





13-C-35 420 
13-C-35 FM 


7 
17 FM 


17-C-60 
17-C-100 FM 


18-8 302 
18-8 FM 303 


18-10 Ch-Ta 347 
18-10 Cb-Ta FM 347F 


ten-used free 
screw machine 


ARMCO STEEL CORPORATION, 3008 Curtis St., Middletown, Ohio 


SEND more information about Armco Stainless Steel bar and wire 


| am interested in free-machining grades 


S Gane lt 
born at 
Armco 


In service, the toughness of 
stainless steels gives them endur- 
ance that ordinary metals can’t 
match. But in part-production, 
this very toughness can limit ma- 
chining speeds. That’s why 
Armco produces free-machining 
counterparts for many widely- 
used grades of stainless steel bar 
and wire. Small additions of cer- 
tain elements make these special 
grades machine faster. Produc- 


tion rates jump. 


TRY THEM 


Here’s how to prove it for yvour- 
self. If you now machine parts 
from a standard stainless steel, 
just contact your nearest Armco 
Sales Office or Armeo Stainless 
Distributor. They will be glad to 
arrange for you to try out the 
Armco Free-Machining counter- 
part of the grade you are now 
using. 

Or, if you would like more in- 
formation about uniform-quality 
Armco Stainless Steel bar and 
wire, just fill in and mail the 


In addition to stainless steel 
sheet, strip, plate, bar and wire, 
Armco produces these other 
steels for top-quality products: 
ALUMINIZED STEEL, ZINCGRIP®, ZINC- 
Grip PaiIntGrie®, Cold-Rolled 
PAINTGRIP, Enameling Iron, Elec- 
trical Steels, High Strength Steels, 
Welded Steel Tubing, and Long 
Ternes, as well as high-quality 
hot- and cold-rolled sheets. 


ARMCO STEEL 





ision * Sheffield Division * The National Supply Company « 


Armco Drainage & Metal Product 


* The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Product 
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New Look In Porcelain Enamel 53...W 


RESEARCH AND DEVELOPMENT 


Vol. 29, No. 48 


Pierce, Porcelain Enamel Institute 


Chere is now a wide choice in colors; various textured surfaces 


be had; and the new 


coatings offer valuable engineering proper 


Chart describes the decorative processes and what they 


Designing an Epicyclic Gear wee RJ Willis Jr 


Fir 
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desir 


roc 


Design Features in New Products «+ This 


titu 


More Surface Polish—Less Galling 
r 


Money-saving Electromagnetic Relays 
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. General Ek tri Co 


determining the maximum number of planets the 


} 


an have This i sually a time-consuming 


The author offers a speedier way 


tool has a sense of to 
s for heating instrument 


W H Moore, Meehanite Metal (¢ orp 


st results show why components should 
take loads, and why 


| 
Lal 
ast irons are less likely t 


. Ralph Pr bert, Px tter and Br imfield 


u can get super-performance swit hing devi 


ation justify the cost? Design will run into fewer troubles, 
if you keep this down-to-earth article handy as a guid 


The Case for Swaging sof 
Ni 


Torrington Ce 


ver swaging machines have broadened usefuls 
BANS 


peed method for shaping metal. Author giv 


litable materials 





Packed Glands for 
DESIGN FILE High Pressure 
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and specifying shap ind toler 
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J) L Thomson, England 


Second part of this foreign digest gives 1 
spacers, leak-off points and radial sealing 


Chart Analyzes Sinusoidal Motion 


K W Maier, Olin Mathieson Chemical Corp 
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Quick method finds speed, acceleration, forc« 
spring-supported masses. 


Interesting to Note 
Developments to Watch 
The Engineering Week. . 
Coming Events 

Reader to Editor. 
Design Perspectives 


Editorials 

Significant Components 
Catalogs and Bulletins 
Design Abstracts 


New Books 
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TYPE aA’ STEMCO THERMOSTATS 
—_ the complete /ine for appliance and apparatus use 

The best way to check rising _ production-line Stemco thermo- 

thermostatic control costs is to stat—or a minor variation 

check up on the Stemco ther- thereof—will fill your special 

mostat line while your product requirements exactly. That 

is in the planning stage. Since saves design and “‘lead”’ time... 

TYPEW 3 os the Stemco line is the broadest saves on development costs 
iS line in the industry, there isa ...gives a proven unit ata 


good chance that a standard 


realistic cost. AA-e20 








TYPE M* TYPE H TYPE R* 
Hi -_— a 
TYPE B TT i 1 — 
; —— al 
et 
= —< ee 
TYPE D* 








| STEVENS | manufacturing company, ing 
THERMOSTATS Lexington and Mansfield, Ohi 


*Refer to Guide 400 EO for U.L. and C.S.A. approved ratings. Patent Applied For. 
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Interesting to Note... 


A New Look at Porcelain 


Cellini, th 
Century artist, decorated and inlaid 


Benvenuto great | 


some of his gold masterpieces with 
rhe Cellini 
cup, for example, was highlighted 


porcelain.’ famed 


with “porcelain” clements com 


posed of china clay, fine whit 
sand, and powdered glass 
later, a 


ilchemist, Johann Boettger 


[wo centuries German 
Was CX 
perimenting at the royal laboratory 
of Frederick August II. While 
working with kaolin, then a wig 
powder, he discovered a paste that 
had a 
beauty. This was a true porcelain 

in 1711. To keep him from revealing the 


to work in semi-captivity under guard 


when glazed, deep, rich 


The secret was, however, eventually revealed, and porcelain and 


col iT 
the 
pro 


porcelain enamels appeared in prized objects d'art. ‘Then 
the But 


decades, porcelain enameling become 


and brilliance were important elements through 
workaday 
The frits ended 
up mostly on housewares and in a limited color range. Now, how- 
with that controllable, 
architectural have been developed 

fol 


are l 


1 mundane 


cess, and these characteristics were almost lost 


ever, new colors and textures ire man\ 


These 


aluminum 


and decorative uses 


include a colorful protective surface structural 


The industrial-design applications ncreasing, too, so Ww 
provided both a cover and a 4-page full-color story in thi 
For the story 53 


page >> 


The Light That Heals 


For the «¢ had te 
shadows and just plain bad light. 


adjust to flickering fi | 
Movie versions of mid-Victorian 
get that they w 
minated by klieg lights but by massive chandeliers 


thousands of candles—or perhaps the b 


centuries, ve 


111i acc] 


balls in colorful costumes seem to for ren’t illu 
containing 
illroom would be ringed 


with oil lamps. There were more dancing shadows than dancing 


belles and beaux 
When Edison perfected the 
era of reading by flame came 


lamp in 
Although many 
light beg 
But a of the el 
first New 


interesting ypernn n 


incanae 


to an end 


areas stayed with gas and kerosene, the electric 


ind more homes 


After 


papers reported the event as 


appear in more cept ance 


bulb came slowly Edison 


in 
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ale\ mec lalerlae 


AISI-SAE 


‘al=)| ede melalit- le 
3 ways 


After extensive testing, Pontiac adopted the 4520 type for ring gears 


and pinions in its 1956 model and has used this grade ever since. 


AISI-SAE 4520 is more economical than the previously used car- AISI-SAE 4520 is now a 
standard grade. Ask your reg- 


burizing steel with lower molybdenum content. . 
ular steel supplier about it. 


AISI-SAE 4520 has machinability commensurate with the previ- 
ously used carburizing steel and can be annealed with a simpler 


practice, 
CLIMAX MOLYBDENUM CO. 


. . - . ° — AD : f 
AISI-SAE 4520 gives a higher case hardness after carburizing and el 


, ; we 500 Fifth Avenue, New York 36, N. Y. 
quenching than the previously used carburizing steel. 
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Interesting to Note .. . . (continued) 


It was never initial suggested that an era was opening 
Edison’s uphill climb turned out to be only a plateau. He 
still had t i] 


sd 
YXCiL TLS 10Cad 


Today, intense light is being used to improve some 
eye conditions that result from separation of the retin 
Design details on p. 62 show how light is focused down 
into the eve to weld a let 


( 


iched retina 


Sealing Wax and Cyclotrons 


radium led the Curi 
lement, physicist 
chemists throug] tld began trving to w 


tand the nev ie! ring around radioacti 


Names Ii h . Rutherford, Bohr and the Joli 
bible, The Ph 


puzzle began 


Review 


Ing sics Came 


In 155¢ 
book entitl 
ing textbook f 


The 


It great 


les rt 
Tl} 





Courtesy: U. of Collif 





often it’s 
Then again 
fact may later | 
tronomers had the 
to prove the workings « e solar system. A flat eartl 


with animals and gods waiting at the edge was on¢ 








} 


the old wives’ tales that some of the stargazers c 
swallow. So, 400 vears before ( st, two such a 
mers, Eudoxus and Callippus, explained that the 
not only round but the cen of the univers 
il] celestial bodies re ol around us 
Later facts, however, proved them wrong 


observed that planets do not move in concentric circl Benedict A, Leerburger |r 
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Versatile stop clock measures to 1/100 second 


Today’s product designer, control 
systems engineer, nuclear physicist, 
and graphic panel manufacturer have 
a common need—an instrument cap- 
able of measuring elapsed time to a 
hundredth of a second, with an accu- 
racy better than 0.02 of 1%. 


Wide field—wide requirements 

But there the sameness ends—the 
nuclear physicist needs a hermetically 
sealed device for remote control; the 
product designer requires load switches 
and local pushbutton reset; the graphic 
panel man wants smart appearance. 
The lab technician wants a portable 
model. The military asks for the 
smallest unit consistent with reliable 
readings, while the sports event time- 
keeper must have a large dial. 

How can you meet these diverse 
requirements? Well, here’s the an- 
swer to that question—a product of 
Cramer’s experience and knowledge 
of precision timing. 


Accuracy for everybody 

You select a small, powerful and 
inherently accurate drive motor, add 
a 110-tooth positive clutch and apply 
it on the high-speed shaft. Back it up 
with a potent relay. When the signal 
comes, the unit responds instantly, 
and we have accuracy. 


All-electric operation for flexibility 
Add heart cams on the mainshaft and 
a rugged solenoid to belt them home 
within 1/10 second after the reset 
switch is operated. Now we have elec- 
trical reset, either remote or local. 

For versatility, provide for load 
switches with cams on fast or slow 
pointer shafts. Cut and set at the fac- 
tory, cams will offer a variable number 
(and duration) of pulses per second or 
minute, or with load switches wired in 
series, the unit can be used as a highly 
precise time delay relay or interval 
timer. 


Commercial or Mil-Spec housings 
Now let’s enclose the mechanism. 
Commercial housing is dust-tight and 
has a 12-place terminal block. Also 
developed: a militarized model to with- 
stand high vibration, shock and severe 
environments. A deep-drawn solder- 
sealead enclosure with 14-pin glass- 
beaded header, evacuated and her- 
metically sealed will do it. 


8 
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Dials, pointers — Loewy styled 
What's left? The 
things dial and pointers. Let's 
tackle this for readability, and at the 
same time, shoot for eye-appeal. This 


business end of 


time we'll go to the styling experts 

famous industrial designers, Ray- 
mond Loewy Associates. They come 
up with the last word in human- 
engineered dial-pointer combina- 
tion for fast, exact readings. Frame 





it with a pleasing bezel that can be 
finished to match or harmonize with 
your panels. 

Now it looks like the precise 
that it is the new 
Cramer Type 691 Time Totalizer. 
Bulletin PB 691 tells more about it. 
For detailed information and com- 


instrument 


plete specifications, write Cramer 
Controls Corp., Box 7, Centerbrook, 
Connecticut. 


ay 





SIDE (phantom view) 


Lo 
! 


313; 





TYPE 691 PRECISION ELECTRICAL STOP CLOCK 


Total Range 


Outer Scale Inner Scale 





60 sec. 
60 min. 
60 min. 


TIME RANGES: 


RATINGS: Motors all standard 
voltages at 50, 60 and 400 eps, and 
28 volts DC (chronometrically gov- 
erned ) : clutches and solenoids all 
standard voltages at 50 and 60 eps, 
and 28 volts DC. 


ACCURACY: Within .01 second for 
60-second units, and within .005 min- 
ute for 60-minute units. 


ELECTRICAL RESET: Actuated either 
by momentarily pressing pushbutton 
on timer bezel, or by closing a remote 
switch. Timer pointers return to zero 
within 1/10 second. 


LOAD SWITCHES: One or two, op- 


tionally available, SPDT, rated 5 


amperes at 115 and 230 volts At 


TALK IT OVER WITH 


Each Division Each Division 
.01 sec. 
.0O1 min. 


1 sec. 


1 sec. 
1 min 
1 min 
volts 


(resistive), 2 at 28 


DC. 
CAMS: Optional, to operate load 


switches. Precision-cut to exact time 


amperes 


specifications, they can provide a 
series of electrical pulses during tim- 
ing, or transfer switch contacts at any 
point or points within the time range 
of the unit. 


EXTERNAL CONNECTIONS: All con- 
nections to motor, clutch, reset sole- 
noid and load switches are brought 
out to numbered terminals. 


MiL-Specs: Hermetically-sealed mil- 
itary units meet vibration, shock and 
environmental requirements of MIL- 


E-5272A. 


CRAMER CONTROLS 


CORPORATION 
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D-J casts, finish machines, plates and assembles door D-jJ die casts, machines, flock finishes and assembles 
hardware for a Mid-West merchandiser. Eleven zine damper for York Corporation mplex | 
parts are die cast then tapped, re amed, faced and plated precision assembly of ten die c: 
Other parts are drawn and stamped as needed. Springs, lock pinions, and pistons flock 

washers, screws, locks and keys are purchased. Finally, D-J seals seams to 


assembles and packages the units are careful 


3 pages of proof Doehler-Jarvis can do 
more for you than die cast parts... 


D-J casts, profile shapes, taps and electro-statically paints D-J casts, machines, and assembles turntable hubs 
TV set parts for Radio Corporation of America. Ready- well-known phonograph manufacturer. Hult 
for-assembly die castings are by far the lowest-cost way to pro- trimmed, turned, slotted, reamed and fitted th | 
duce lightweight metal bezels and glass retainers for RCA The bearings are then chamfered and s 
Victor TV sets. Their dimensional stability speeds assembly inch or less are maintained throug} 


fer 
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Operator removes die cast zinc main channel for Lincoln Ingenious double-acting trimmer removes gate, trims 
yr Continental window assembly from large 48” casting @ flash, finishes slots, taps 3 holes. Notice jig at right 
enched in cooling solution then conveyed miters corner of frame. Scrap metal is collected, 
oduction techniques re-refined and re-used. Minimum metal consum 


; 


advantage of die casting 
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..-D-J makes machines, plates, puts together 


Buffing, too, is set up for maximum economy. Part is “Christmas trees” carry channels through plating. Part 
nap-clamped to device that positions it automatically is given optimum copper, nickel, chrome thicknesses using 
for buffing wheels. When leaving fast-moving buffing lines, an automatic “plate-on-plate-off” current sequence that de- 


for 












parts are racked and processed by conveyor through degreasing velops unusually high quality long-lasting finish desired 
into plating without further handling. this premium car. 
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Not everyone knows that Doehler- Jarvis 
does extensive machining, finishing and 
sub-assembly work as well as die casting. 


But it’s true. Every Doehler-Jarvis Plant (8 in the 
U. S. and Barber Die Casting in Canada) mass 
produces sub-assemblies, as well as die casting and 
finishing basic parts. And you can rest assured, 
costs undercut those that customers might achieve 
in their own plants. 

Costs are bound to be low. Doehler-Jarvis has in 
abundance versatile machining, metal forming and 
joining equipment plus finishing facilities that are 
unique. Experienced design, purchasing and pro- 
duction personnel, too. Everything needed to set up 


Ganged machines complete drilling, tapping, reaming economical, continuous production, assembly, and 
Behind operator you can see a universal work toting packaging lines. 

device. Removable pins support work and present it to operator 

prepositioned for speediest handling. (For another view of 

device, see following picture.) 


a window assembly for the 


\_ Continental 


Window is glazed and finish assembled in special jig. 

Here die cast channel, glass and other parts (some made, 
some purchased by D-J) are put together and weather sealed. There are other savings. too 
Packaged part is shipped both to the Lincoln and Continental 
plants and to distributor warehouses. 


Savings 1 
plant. Less tooling, for example. And you 
a responsibly inspected, fully functiona 
assembly ready for immediate use. Many D-J cu 
tomers take delivery only on sub-assemblies needed 
for basic production. Spare-part production goes 
directly to customer’s distributors 
Makes sense, doesn’t it? Especially when 
as in these three pages of pictures, how D-J handle 
typical production work 

Maybe you could push your costs dov 
too. Care to talk it over? 





Doehler=Jarvis 


DIVISION OF NATIONAL LEAD COMPANY 


General Offices: Toledo 1, Ohio 


In Canada 


Barber Die Casting Co. Limited 


D H ilt Ontar tb 
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Reliability Everyone has a different picture of 
reliability. To millions of us, it means an unthinking 
faith in the slender steel ropes that hoist an elevator 
car. To the captain of a ship, it’s a staunch steel hull 


that will resist the wrack of any storm. To the 


policeman on the beat, it’s the oil-smooth action of 


a steel revolver that must never fail. 

So it is that whenever man decides to make some- 
thing that is completely reliable, he usually makes 
it from steel. The reason is simple: steel is the strong- 
est, toughest material on this planet that can be 
bought at a reasonable price. 

More than that, it’s so easy to use. With heat 
treatment, most steels can be made soft enough to 
work, then strong enough to carry the load, then 


tough enough to take the pounding of any applica- 





ee © 


tion. With many steels, you can achieve 100% efficient 
welded joints. All this in a material that is universally 
available, in an infinity of grades, shapes, sizes, 
finishes and preforms. 

Ironically, the great variety of steels often causes 
trouble for the designer. No matter what combina- 
tion of properties you need, no matter what the 
application, there is theoretically one best steel for 
the job. Finding it among the great family of Carbon, 
High Strength, Alloy and Stainless Steels can be a 
problem unless you have a skilled metallurgist on 
your staff, or unless you take advantage of the free 
services of a company that has invested hundreds 
of millions of dollars in steel research—this is United 
States Steel, 525 William Penn Place, Pittsburgh 30, 


Pennsylvania. 


United States Stee! Corporation «+ American Stee! & Wire « Columbia-Geneva Steel « National Tube s 
Tennessee Coal & iron + United States Steel Supply « United States Stee! Export Company (iss) United States Steel 
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Lower Left— Problem: Combine maxin 


gasoline tank trailer. Solution: Tuttle 


recommended USS Cor-Ten High-Strez 


known for its ability to increase pay loads wit! 


or reliability. Pay-off: Ent 


rash, but the Cor-TEn Steel 
possibility of fire averted 


Lower Middle 


natur 


Problem: Build 


gas storage vessels for Tokyo G 


steel. Solution: Vessels were built fron 


ompletely 
s Works Ltd 


uss" 


rT] 1) ee toe 


load and sa 


ee 


4a Ow ty 


_— 


Los 


oy 


Stee 


it sacrificing stre 


ved-in ir 


Cargo 


ible high-pressure 


Was sav 


ae 
= & &t 
ess 282 eae s 


Se « 


tety 


ae 


ie -£ 


ngeles 


well 


freew 


and save 


ngth 


ay 


1”’ Constructional 


- 


a] 


Lower Right 


:0us stean 


they s 


CUT COSTS, IMPROVE DESIGN AND 
PERFORMANCE WITH R/M PRODUCTS 


NOW...A 
NEW DESIGN 
IN COG 
V-BELTS 


14 
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Write today for free booklet shown: full details on a wide variety of 


industrial rubber products. 


Manhattan Rubber Division, Raybestos-Manhattan, Inc. 


Passaic, N.J. 


Outlasts Other Belts as Much as 8 to 1 


R/M introduces the new CX Cog V-Belt the 
only fully molded, fully jacketed cog belt. Extensive 
tests have proved it outperforms, outlasts other 


makes of belts as much as 8 to 1. Fully molded 
and full fabric cover prevents flex-cracking, im- 
proves fatigue resistance, has less distortion be- 
cause of lateral stability, maintains more effective 
length. It’s the ideal cog belt for small pulleys 
where flexibility and ruggedness, with extremely 
quiet running, are important factors. 


Other R/M V-Belt Designs 


R/M engineering makes other V-belts to meet a 
wide variety of light and heavy duty requirements 
For example, R/M FHP V-Belts eliminate trouble- 
some vibration problems on motorized appliances, 
air conditioners, power tools. An exclusive molding 
process positions and controls every belt part to 


— 
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Brake Blocks, Linings 1 Mechanical Packings 


Abrasive and 
and Clutch Facings and Gaskets 


Diamond Wheels 





assure balanced belt power delivery without whip- 
ping or slapping 

On heavy duty multiple belt drives, Cor 
V-Belts with flat sidewalls assure more grip, /ess 
slip ... longer belt life. (Write for Bulletin 6868) 

For extra horsepower,R/M Super-Power V-Belts 
transmit 40°, more power than conventional V-belts 
You can increase drive power without changing 
drive design—or meet specifications with fewer 
belts. (Write for Bulletin 6628) 

Space saving, no matching problems, and other 
advantages of the patented R/M Poly-V Drive, a 
revolutionary new concept in heavy duty power 
transmission, are detailed in a special Bulletin 
No 6638 

Let R/M rubber specialists work with you on 
V-belts, transmission or conveyor belting, rubber 
hose, molded or extruded parts. 


lor 


1k 


Industrial 


Industrial and 
Drive Belts 


Automotive Hose 
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SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 


Send today for free copy of R/M Bul Complete inf a 
/ oO letin No. 700 on Ray-BOND adhesives, ngs shown and 1 
f protective coatings and sealers. given in free bo 
ADHESIVES Adhesives Department PACKINGS / it today 
Raybestos-Manhattan, Inc. j Packing Division, 
Bridgeport, Conn. Raybestos-Manhattan, Inc. 
Passaic, N.J 


Bonding polyethylene plastic firmly for use in sewer and irrigation pipe R/M Fabric Piston Cups R/M Vee-Flex Rings 


Cutting Costs—and Corners Controlled molding assures dimensional 
in Product Assembly uniformity in R/M Piston Cups and “‘V-Rings”’ 


With costs up and profits down, today is a better time than ever to R/M piston cups for hydraulic and pneumatic cylinders are 
check the advantages of adhesive bonding 

R/M Ray-BOND* Adhesives are now speeding assemblies and 
saving money in a broad range of different applications. Ray-BOND 
Adhesives have excellent bonding qualities and heat stability. They 
resist temperatures from —80°F to + 700°F—give superior per- sure strict adherence to industry’s standard sizes. They are 
formance in meeting widely varied requirements, under many produced in varying degrees of hardness for pressures up to 
different destructive liquids, gases, atmospheres and physical con 1500 psi. Our engineers will gladly recommend the proper R/M 
ditions. And they have an impressive record for simplifying as- piston cup for your specific operating conditions 
semblies that were formerly difficult or impossible R/M Vee-Flex® packing rings, for use on steam or air rods, 

With over 20 years’ pioneering in the production of bonded as- : 
semblies and the manufacture of adhesives and coatings, Raybestos 
Manhattan is in a special position to demonstrate what adhesive 
bonding could do for you. Write for more specific information on 
your business letterhead now and self-adjusting 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Pa. « Paramount, Calif. « No. Char 
Crawfordsville, Ind. « Neenah, Wis. « Peterborough, Ontar Canada 


designed and precision molded from a wide variety of modern 
synthetics to give maximum service with a minimum of friction 
The clearly defined contours and cleanly trimmed edges as 


hot oil pumps, hydraulic cylinders, rams, presses, lifts, and a 
wide variety of other equipment, and precision molded in 


five types in varying degrees of hardness. They 
p to 1500 ps 


tor press ires 
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Engineered Moided 
Rubber and Plastics 


Teflon Tape, Packings 
Sheets, Rods, Tubes 


Rubber Lined and Sintered Metal Asbestos Industral 
Covered Equipment Friction Elements Textiles Adhesives 
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these buyers did...A group of 
prospective lathe buyers witnessed an 
amazing demonstration of OK Bedway 
hardness at the Gisholt Machine Co., 
Madison, Wisconsin. Gisholt uses OK 
Ways exclusively on their ram and sad- 
dle turret lathes, and to prove the qual- 
ity they (1) took a section from an OK 
Bedway, (2) made it into a tool bit, 
(3) locked it in a fixture and cut spiral 
shavings from 1045 cold-rolled steel. 





look before you buy 





here’s why: 


wealr-pl 


For tree Ohio Knife 
ard cross-sections in over 


'T ‘ ; ; { 
Then the ultimate surface hard the sp THE QHIO KNIFE Co. 
clal-analysis {tool stee geveiopea wilh CINCINNATI 23, OHIO 
special heat-treating technique 
. . SLITTER KNIVES ® SHEAR BLADES © WORK-REST BLADES 
perior to simple lame-hardeninc carburizing CUT-OFF BLADES © HARDENED SPACERS ® HARDENED WAYS 
GIBS © BALL RACES © BRONZE WAYS © WEAR STRIPS 
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Break this seal 






FROM THE CASE OF You 
A. O. SMITH MOTOR MAN 


4 


ee 


A en end 
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First major breakthrough in fractional hp motor design... 


revolutionary new 


...for switch, actuator, 
capacitor, thermostat 
and terminal board 







® Seals out dirt, lint, insects and other matter. Ventilating air 
cannot contaminate these vital parts. 


Provides complete protection against mechanical damage 


Sealed capacitor and terminal board assures easy, all- 
position mounting. Absence of externally mounted capacitor * 
“dog house” and conduit box permits installation anywhere 
and in any position. 


Bearings are prelubricated and sealed. Require no lubri- 
cation for the life of the motor 


Finally ... ball bearing motors as quiet as sleeve bearing 
motors. 


A. No more “book-end” bearings. New design permits 
much closer bearing centers 


B. Super-honed close tolerance bearings 


. Magnetic noises reduced to absolute minimum by special 
machining and assembly processes 


D. Air noise practically eliminated through unique ventila- 
tion design 


Single phase motors with the new sealed starting switch 
are available from % to 5 hp. Included are specific designs 
for blowers, pumps, compressors, machine tools, and 
material handling equipment 


{ adjustabie starting switch 


Every A. O. Smith single-phase motor 

features the new exclusive adjustable 

starting switch. The vital switching ac- 

tion is no longer dependent on a 

build-up of tolerances throughout the 

motor. On every motor the switch is 

adjusted after assembly by turning the 

; self-locking screw (A) to achieve a pre- 

*Capacitor is internally set clearance between the switch 

mounted on motors rated a button and the actuator. This setting 

1 hp, 3600 rpm and % ’ assures proper contact alignment and 

‘ : } positive switching action guaran- 

teeing maximum life for every motor 

Field adjustments and/or replacements 
are just as easy 


hp, 1800 rpm and smaller 


I 








Please send me more comprehensive 
details on the A. O. Smith line of frac- 
tional motors — ‘3 to 2 hp — that 
feature Sealed Capsule design 


ADDRESS 


Rigid or resilient base 
models available 


NEW... 
“SEALED CAPSULE" 


FRACTIONALS 
RIGID 

AND 
RESILIENT 
BASE 























DIMENSIONS IN INCHES 


rigid resiliant 
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MOTORS TT 

RESILIENT 
BASE 


3600 3600 
FRAME SIZE 56-2 56-3 











GENERAL 
PURPOSE 
RIGID | 
BASE 
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HORSEPOWER % Y% VA J } 1 


R.P.M. 3600 1800 1800 3600 1800 3600 
t t Through research ...@ better way 


AO.Smith 


R R 


ELECTRIC MOTORS 


531 North 4th Street 
TIPP CITY, OHIO 


FRAME SIZE 56-1 56-1 56-2 56-2 56-3 56-3 











Bulletin MM-165 Lithe in U.S.A 
































Design changes in pumps, valves 


, . and metering equipment are foreshadowed by it the rate of 600 gpm. A et will require 
hanges in aircraft fuels, civilian as well as military. delivery of its fuel at twice that rate—1200 gpm 
On the civilian side, there is the shift from In the rocket and missile field hange now being 
aviation gas to turbo fuels. These have been in use effected could have a m i t on equipment 
by the military for some time, of course, but the design: the development of h new oxidizers as 
; change will pose new problems in the civilian field fluorine and perchloryl fluor At the very least 
As Fsso’s Aviation Department points out, jet air- they'll requit newhat different materials of 
aft require a lot more fuel than comparable piston truction than did liquid ren and nitrogen 
engines—so fuel will have to be put aboard a lot oxide—and there is hope that they will have great 
faster if commercial schedules are to be met. Says tability. Bell Aircraft is working with liquid flu 
Fs t-engine piston plane takes on aviation gas Pennsalt with perchk fluorid 





Higher strength steels on a do-it-yourself basis 


are promised by recent research in “warm These strengths are eved with relative tand 
vorking”’ processes ird alloys; but even greater strengths may be possib] 
The steels announced by Ford Motor Co last by applying the new p r techniques to spe 
nonth are one example of putting the new tech- cially developed steels. Research in this area is alre 
niques to work. Ford has produced steels with n progress in steel-com] laboratories, and « 
tensile strengths as high as 400,000 psi, and good leading steel producer, at least nply awaitin 
ductility—simply by controlling working temperature evidence of strong enough er interest bef 


ind heat treatment 


Contact-free variable resistors, multi-pole relays 


and highly efficient amplifiers, modulators and ibility of the material 


ther signal-control components can be made by should, Spitzer beli ves, make it possible to | 
combining electroluminescent and photoconductive nd market such d for about 2¢ a sq in., witl 
elements, says C. F. Spitzer of Lockheed’s Missile an output rating of vatt n. They might 
Division. And, he adds, it should be possible to ven be produced in sheet and t form, backed 
produce them at “negligible cost.” th a pressure-sensitive a 

These devices, known as “Jumistors,” consist On this b he bel t pplicat 
simply of an electroluminescent phosphor, the light in range from mmput ( nts t t 
emission of which can be controlled by the voltage locks, with matrix switchir tems an 

pplied to it (PE—Sep 15, p 74), and a solid-state gulating m«¢ nis! thin ¢ nge 
yhotoconductor. Their basic simplicity and the avail t 













Data on vibration-damping capacity 


of magnesium and its alloys is coming from the noted: those sa which sho 
Bureau of Mines Research Station at Rolla, Mo., to highest damping capacity devel 1 the 
4 inswer a long-felt need. formance at stresses of 1000 psi or less. Furth 
Using an improved testing technique, Bureau re ncreasing stress caused a t ng in 
irchers find that cast, unalloyed magnesium has a damping capacity, at least to a stt level in t 
much higher damping ability than highly alloyed 3500-psi range 
: metal. And, while specific chemical structure does On the ba f vibrat nping ability, Burea 
not seem as important in determining damping researchers say, “Magne can be selecte 
ability as the rough percentage of additions involved to provide any reasonable de; f perf 
it has been found that silicon is more detrimental at an appropriate stress leve For more news of 
to damping effect than manganese or zirconium. magnesium, see Nov. 3, p 


PRODUCT ENGINEERING + November 24, 1958 


DEVELOPMENTS 


Standardized method for testing . . . 


. insulation resistance of printed-circuit boards 
is to be developed by a research group at the Uni- 
versity of Delaware. Under joint sponsorship of EIA, 
NEMA, and ASTM, a research facility is being set 
up, should be in operation early next year. The 
objective, says Dr. James K. Davis, EIA representa- 


Photochemical storage batteries . . 


. .. that might permit more economical use of solar 
energy are being developed at Polytechnic Institute 
of Brooklyn under Air Force sponsorship. While 
Dr. Gerald Oster, who is in charge of the project, 
emphasizes research is still in its very early stages, 
compounds have been found which will change their 
form, absorbing energy when exposed to light, then 
change back again when the light source is removed. 


Internal splines can be swaged . . 


on a new machine being introduced by the 
Meta-Dynamics Div of Cincinnati Milling. The 
machine, called Intraform, literally squeezes hollow 
stock over a mandrel. It uses a set of 4 rapidly pulsat- 
ing forming dies actuated by cams working against 
free-wheeling hardened-steel rollers. 
One of many new developments in “chipless ma- 
chining,” the machine is said to produce profiles on 
the ID of cylindrical workpieces without waste of 


tive on the Joint Steering Committee, is to develop 
“a standardized, reproducible method for testing sur- 
face resistance in printed wiring boards such as those 
used in radio and television receivers, computers, and 
advanced military electronic systems.” Dimensional 
standards, already established, are available from EIA. 


Certain dyes, for instance, in the presence of a 
suitable reducing agent, can convert as much as 25% 
of the energy they receive into “chemical products 
which, if used as one chamber of an electrical cell, 
would produce electricity.” The amount of energy 
absorbed during the light reaction and set free by 
the dark reaction is on the order of 1.2 to 1.4 volts. 
(For more on new batteries, see PE—May 12, p. 72.) 


material, and to do the job quickly and accurately 
with relatively inexpensive tooling. 

The machine can handle pieces up to 5 in. dia, of 
ferrous and nonferrous metals, in the form of tubing, 
castings, forgings, extrusions, or powder-metallurgy 
parts, and can hold size limits as close as 0.0002 in. 
Expected applications range from rifle barrels to heat- 
exchanger tubing. 

(For design information, see coming Dec. 8 issue. ) 


Parts can be built from ultrahard metals .. . 


. by taking advantage of the plasma arc processes 
now becoming available commercially (PE—Aug 25, 
p 5). Linde Co, one of those pioneering in the field, 

ays the process can not only be used to coat parts 


Capacitors for the 900-F range .. . 


. can be made by combining successive layers of 
platinum and such dielectric materials as alumina 
and boron nitride, says A. L. Berg of Servomecha- 
nisms Inc. Reporting on an Air Force-sponsored re- 
search project, he says techniques have been worked 
out for depositing the dielectric materials as well as 
the platinum by vacuum thermal evaporation, and 
capacitors can be made in either flat or tubular form 
by both methods. 

A progress report on the study, which includes 
data on magnesia, zirconia, and other dielectrics, as 


22 





with such metals as tantalum and tungsten, but also 
to build parts completely of these metals. It may 
also find application in such “everyday” work as 
plating aluminum with stainless steel. 


well as the two mentioned above, may be obtained 
from OTS (PB 131848, 90 pages, $2.25). 

Also being developed under Air Force sponsorship 
are barium-titanate capacitors, these for temperatures 
from —100 to 500 F. According to Horizons Inc, 
which is doing this work, capacitors made of a 
combination of barium titanate (80% ), lead titanate 
(17%) and tantalum oxide (3%) can stand 1000 
hr at 1000 v; show insulation resistance up to 
6 megohm microfarads at 500 F, and more than 
50 megohm microfarads at 400 F. —ARG 
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Red China Joins USSR 


THE ENGINEERING WEEK 






to Pioneer New Automation Techniques 


Even though the USSR and China are teeming with popula- 
tion; it is largely unskilled, so the two nations are laying 


great emphasis on computer control. 


They are searching 


for new technologies to enlarge computer capability. And 
they are weaving computers into the texture of the indus- 


trial structure. 


Some of these practical applications and 


some of the new technologies that may open the way to 
more comprehensive or precise computer applications are 
analyzed by our London correspondent, Peter Trippe. 


Lonpon—Computer control as _prac- 
ticed today may soon become old hat 
through the efforts of Soviet engineers 
and Chinese production planners. 

Such obsolescence is foreshadowed 
by several projects now under develop- 
ment in the USSR. These include: 

e Mass control of machines with a 
single programming tape. 

e Adaptation of pneumatic gaging 
for “pneumatic computers” that are 
capable of performing the machine- 
control functions of the electronic 
computer, but at far less cost. 

e Employment of bio-currents to 
reproduce remotely the movements of 
a machine operator. 

Practical application of computers 
in China stems from her leaders’ drive 
to build a major industrial nation with 
the labor of 600,000,000 unskilled 
workers. Chinese universities are co- 
operating with machine-tool plants 
and government to forge a concept of 
numerical control that is unparalleled 
in the West. Some university projects 
have been described in recent govern- 
ment reports. They include 

e Tientsin Univ has built a proto 
type programmed lathe with magnetic 
tape control. This feat accom- 
plished by 8 teachers and 45 students. 

e Tsinghua Univ, cooperating with 
Peiping No. 1 Machine Tool Plant, 
has produced a vertical milling ma- 
chine with computer control. The ma- 
chine is said to have been built in less 
than three months by students whose 
average age was less than 24. 

If Chinese claims are true—and 
there little reason to doubt 
them—university students are building 
machines appreciably faster than we 
in the West even with our production 


Was 


seems 
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resources. 

Chinese sources have said they be- 
lieve they can make the vast quantities 
of products they need by application 
of numerical control. They envision a 
single master tape with a control pro- 
gram directing scores of lathes that 
operate simultaneously. Such a con- 
cept could conceivably swamp the 
world with products whose production 
costs include almost nothing for 
skilled manpower. As a goal, it con- 
trasts vividly with the isolated applica- 
that 


tions Western countries are 
making of numerically controlled 
machines. 


RUSSIA’S TECHNICAL ADVANCES 


Russia’s compressed-air computer 
has been developed at the Institute of 
Automatics and Telemechanics of the 
Academy of Science. This machine 
adds, subtracts, multiplies and divides, 
solves second-degree problems and 
problems in higher mathematics. In 
design, the pneumatic computer in- 
cludes a small bronze cube connected 
by rubber tubes to the control unit. 
I'he control unit has four gages and 
associated Within 
the bronz¢ f metal 
diaphragms each enclosing a cham 
ber of rubberized cloth sections 

Problems are fed to the cube by ad- 
justing air pressure applied from three 


control handles 


cube are a series 


of the sources on the control panel and 


adjusting associated hand-wh« mtil 
the dials give the appropriate reading 
These adjustments control air | 

sure applied to the fourth dial through 
interaction of metal chambers in the 
cube. Hence, the fourth dial answers 


problems fed to it by the other three. 
Though not as fast as an electronic 
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the pneumatic version 1s 


fast enough for machine programming 


computer, 


control and is said to have an accuracy 
to 0.35% 
units of plastic and plug them int 


Its designers hope to mak« 


program arrangements 
Remote-control (PE 
Nov. 10, p 39) sound like a blend of 
H. G. Wells and science fiction. De 
veloped by the Research Institute 
the Prosthetics Manufacture and De 
sign, and the Machinery Study Inst 


bio-currents 


tute of the Academy of Science, the 
bio-arm is based on knowledge that 
muscular movement produces minute 
electrical currents and that muscula 
activity can be induced by discharging 
a current through the cells. Eventu 


illy the Soviets hope to produce an 
arm that will feel things. 
Noncomputer applications are seen 
in remote control of “hot” radioactive 
handling 


processes for more precise 





Cast urethane rubber. . . 

has found an opening in its quest for a 
market in the aircraft industry. Though 
urethane is a premium product, Douglas 
Aircraft has advised the Navy to switch 
to this material for tail the 
F4D-1 because of its abrasion 


wheels on 
unusual 


resistance. In abrasion trials, an experi- 
mental tire made by Disogrin Industries 
Inc showed no damage until after 58 


touch-and-go landings, where the craft hits 
ground and takes off without coming to a 
full stop; and 33 arrested landings, where 
the craft drags to a stop. This, Douglas 
says, is performance considerably superior 
to that of black rubber compound on pre- 
sent wheels, and should lead to reduced 
maintenance Tail the 
F4D-1 are subjected to tensile 
stresses during field landings because the 
pilot keeps the nose of the craft high to 
take advantage of aerodynamic breaking 


costs wheels of 


severe 


and skids the tail to reduce impact load 


. | 
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than is possible with present servo- 
controlled automatic hands. Another 
portentous application is in manned 
satellites. Pilots could wear bracelets 
and helmets that pick up and trans- 
mit an electrical impulse to bio-elec- 
trical instruments when the pilot 
adjusts controls. His decisions could 
be applied more rapidly than when he 
depends on human reaction. Bio-con- 
trols have also been considered as 
possible control apparatus for dosing 
anesthetics in surgical operations or in 
picking up currents of lung muscles to 
automatically control oxygen appara 
tus 


APPLIES TO CYBERNETICS 


In cybernetics, bio-electrical con- 
trols are of considerable interest. Such 
controls could alter methods of feed- 
ing information into and out of com- 
puters and between machines. And 
they could provide for tool selection 
and changes in programmed single- 
spindle programmed machining where 
sequences are difficult to 
produce with normal mechanical de- 
Conceivably, too, they could 
open new horizons in automatic as- 
sembly. 


motion 


vices 


GREAT AMBITIONS 


Applications of new technologies to 
computers are speculative. But the 
Soviets have marshalled a number of 
feats that testify to their interest and 
ambitions in cybernetics. These in- 
clude the much publicized “auto- 
matic-engine driver” (PE—Oct 6, p 
16) and a computer for controlling 
railway cars at marshalling yards. 
he Soviets are also using rapid-acting 
computers to eliminate losses when 
cutting rolled metal, by determining 
optimum lengths in advance and mak- 
ing allowances for cutting tolerances. 
In electric arc furnaces, a computing 
device now maintains predetermined 
average current when melting high- 
quality steel. This device was tested 
last Elektrostal Mill and is 
aid to control to within 1.5 or 2%. 
Also, a lattice-type computer system 
and 
automatic devices is operating at the 
USSR Oil and Gas Research Institute. 
[his system has solved problems in 
hydraulics, making it 
possible to reduce the number of wells 
that had to be sunk by 40 to 50% at 


year at 


with electronic programming 


subterranean 


1 saving of a million rubles per well. 


Industrial Designer Calls for 
Do-it-yourself Market Research 


Los AnceLes—The industrial designer 
must “saturate himself” with his own 
informal market research and then let 
it help guide his product planning, 
Henry Dreyfuss told the Research and 
the Engineering Consultants and 
Architects Committees here. 

Good design is not enough by itself, 
said this noted leader in the field. The 
designer must make certain that the 
public will accept the product when 
it reaches the market. This also ex- 
plains, Dreyfuss said, why a formal 
market research survey, which gives an 
exact picture of the existing market, is 
inadequate too—as much as 10 years 
may elapse between design of a prod- 
uct and its tooling, production and 
distribution. 

The designer, Dreyfuss emphasized, 
must keep himself informed of cur- 
rent events, trends, styles and tech- 
nology; and learn to project these 
trends into his designs. Formal re- 
search surveys are a check to prevent 
him from moving too far ahead of the 
public. 

The speaker said formal research re- 
sembled the processing of clues and 
information on a crime by Scotland 
Yard and he likened the “educated 
hunch” of the good industrial designer 
to the Sherlock Holmes deduction. 

Some suggestions he makes for his 
own people, Dreyfuss said, are: to visit 
each department in a department store 
monthly, choosing a different class 
store on each go-around; to scan sev- 
eral good newspapers; and to read the 
magazines read by those who will buy 
the products—though the magazines 
be Seventeen or Hot Rodder. 

Dreyfuss described scornfully the 
railroad 


whose executives never ride 


coaches, and the executive who asked 


This rings a bell... 

in the success story of Henry Dreyfuss. 
It's the modern one of his 
favorite design subjects—and example of 
his blending research and hunch methods 


to turn out a practical product the con- 


telephone, 


sumer is eager to have. Dreyfuss em- 
ployed eye specialists to check visibility 
of the dial because he knew faster dial- 
ing would add up to more calls going 


through existing facilities. 


an “intimidated” secretary to evaluate 
a product or who took it home for a 
“family vote of confidence.” 

The Dreyfuss organization, he said, 
often creates working models that ex- 
actly duplicate the product in size, fin- 
ish, exterior detail and major working 
characteristics. In designing staterooms 
for the ocean liners Independence and 
Constitution, he noted, his firm built 
eight full-scale models and _ hired 
people from passenger lists to move in 
and hang up their clothes. This ex- 
periment showed, among other dis- 
coveries, that closet poles should be 
raised a few inches above standard 
height to make space for evening 
dresses. Design modification, he said, 
was easy; correcting bad design would 
have been expensive. 


Case Plans Research Guide 


CLeveLanp—A manual with a math- 
ematical formula to guide firms in 
deciding how much money to put into 
research and in what projects to put it 
for maximum profits is being prepared 
by Case Institute for the National 
Science Foundation, The manual is 
expected sometime in 1959. 

Second phase of the long-term proj- 
ect, case sources say, will extend find 
ings for individual firms to an entire 
industry. Chemicals is the first in- 
dustry on the list. Third stage is ex- 
tension of the formula to the entire 
economy to show how money spent 
affects profits of other industries. 
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Earthmovers still get larger . . . 















A scraper roughly double the size of the one shown recently (PE. Sept 1, p. 23), has 


been announced by R G LeTourneau, Inc, Longview, Tex. 
than 100 ft long, has a 130-ton capacity, and controlled by one operator. 
buckets can load and discharge separately. 


wheel” developed by LeTourneau. 


The new self-loader is more 
The two 


Propulsion is designed around the “electric 
Two 600-hp diesels drive ac and de generators which 


furnish power for the de motors geared to all eight wheels, and ac auxiliaries. 





Checker’s Superba 


to Bow in January 


Micu.—The Checker 

Motor Corp has announced it will put 

its new Superba passenger car 

market in January. The « 

hold press previews next month 
Though design details have not yet 


been 


KALAMAZOO, 


on the 
ompany will 


released, company sources say 
practical” and 


comfort.” 


the Superba will be “ 
will emphasize “passenger 
It is said to be shorter than today’s 
conventional cars, yet have more seat 
ng space. 
Superba also is 


expected to depart 


from the Detroit tradition of rapid ob 
solescence. Not an economy car, it 
will presumably be priced in the 
middle or upper range, but be de- 
signed for long life. It is thought that 
power brakes, steering, and automatic 
transmission will be available. 
Checker Motors expects to turn out 
Superba at the rate of 100 a day on the 
same equipment used for its Checker 
Cabs. The company will make its own 
stampings for the car and assemble its 
own frames. Only a few components 
will be pur- 
The new car will have 
redesigned to 


such as crossmembers 
chased outside 
a Continental 


Checker specifications 


engine 


Seek Engine to Power Heavier Satellite 


Wasuincton—The Defense Dept has 
contracted for design of a rocket en- 
gine which will put a satellite of sev- 








Sabrejet Trainer 
North American’s 


Sabreliner is powered 
by two GE J-85 engines, can carry 10 
persons, has top speed of 575 mph. The 
42-ft w } 


span, gross takeoff weight of 15,320 Ib 


trainer is 43 ft long, has a 


and will cruise at 39,000 ft. Observer 
say the Air Force has contracted with 
NAA for 10 Sabreliners by 1960 at a 


cost of $14 million, the engines costing 
more than $100,000 each. NAA was only 
through of sev 


aircraft firm to follow 


eral that originally expressed interest 
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eral thousand pounds into orbit. The 
yward is for design and development 
of a liquid fuel, upper-stage rocket to 
be used in conjunction with an Atlas- 
type launcher The contract went to 
the Pratt and Whitney Div. of United 
Aircraft Corp., and provides about $9 
million for initial expenditure on the 
Cost of the complete 
development program is 
ibout $23 million 

Announcement 


design project. 
estimated 


by the An 
esearch and development ymmand 
iid that “Use 


uppel 


Force 


of such a high-energy 


conjunction with an 


\tlas-type first stage vehicle w ul 


stage in 


rmit placing into orbit a satellit 


veighing several thousand pounds 


Che announcement did not specify 
power of the rocket. It is understood 
the Air Force wants an engine with a 
thrust of between 20,000 and 50,000 


lb. This would be 
upper-stage rocket engines used for 


satellite 


well in excess of 


present ind lunar probe 


vehicles 


24, 1958 


Industries Review 
R&D Spending 

ry—American industry 
n for research this vear 
ind will spend $9 billion by 1960, 
C H Bartlett, vice pre ent of West 
inghouse Electric, t National 


Electrical Manufacturers Association 
The electrical manufacturin 


ATLANTIC Cr 


pent 35 billi 


i. 
i «=the 


g indus 
try itself is turning 6% of its sales in 
me into R & D—either in its own 
labs or on contract projects—he said 
his accounts for about ¢ of all indus 
trial R & D today. 
Mr. Bartlett tremendous 
backlog of new principles, theories, 


sees a 


products and processes to benefit the 
economy over the next 20 years. These 
are certain to come, he says, unless the 
electrical industry reacts to short-range 
economic problems by retrenching on 
engineering and development pro 
grams, or fails to adequately sell and 
promote the use of power 
WasHINGTON—In 1956, private indus 
try spent $2 billion on applied R & D 
for aircraft and missiles, the Aircraft 
Industries Association reports. This 
accounts for ab ut 30 of the $6.2 
billion spent on industrial R & D that 
year. 

Aircraft firms, the AIA notes, ac 

uunted for $1.6 billion of the aircraft 
The 


ranks 


and missile devel ypment funds 
electrical equipment industry 


second with $147 million 





It’s all aluminum 
Reported by Canadian National Railways 


as the first all-aluminum railway refrig 


erator car, this vehicle is 22% lighter than 


representing a /7-ton 


Only the heater, door 


previous models 
weight reduction 
hatch hardware, and certain safety equip 
ment are not aluminum Repairs and re 
painting caused by corrosion of the brine 
solution used in the refrigerat r equipment 


inated, CNR says The 


side sheets and ends of the car hove 


are virtually « 
roof 


been left unpainted 
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US Product Planners Score 
Against International Design Pirates 


Wasuincton—American _ industrial 
designers have chalked up an import- 
ant victory in their battle for greater 
workd-wide protection against design 
piracy. The step forward will spur 
their fight for a new law from Con- 
gress aimed at wiping out the evil at 
home. 

The victory was achieved at the 40- 
nation diplomatic conference for the 
revision of the international con- 
vention for the protection of indus- 
trial properties which met at Lisbon 
Oct 6 to 31. It came in the form of 
an unprecedented move by the inter- 
governmental organization requiring 
that all member countries grant patent 
protection for industrial design. 

The new provision—adopted unani- 
mously—means that any present sig- 
natory to the convention that has not 
already done so must provide patent 
protection for industrial design under 
its own national law. Future mem- 
bers—and there were observers from 
11 nonmember governments at the 
Lisbon meeting—must comply with 
this rule. 

The Lisbon meeting rejected several 
proposed changes spelling out detailed 
standards of patent protection that 
each member country must provide 
for design patents. These covered 
such matters as the period of patent 
protection allowed, the types of prod- 
ucts protected, etc. 


SEEK WORLD-WIDE CODE 


Main reason for this action is the 
recent agreement of the two rival 
world-wide governmental copyright 
organizations to launch a joint study 
looking toward drafting a uniform 
international code to provide simpli- 
fied, more effective protection in their 
field. In many countries outside the 
US, industrial and commercial designs 
are subject to overlapping coverage by 
copyright as well as patent and trade- 
mark statutes, so the prospective study 
will bear down heavily on design 
protection. 

rhe Lisbon patent group—popularly 
known as the Union for the Protection 
of Industrial Property—last month ac- 
cepted an invitation from the two 
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copyright organizations to join in their 
study. The result could be an entirely 
new and separate international agree- 
ment devoted exclusively to protecting 
private ownership rights in the bur- 
geoning field of industrial design. 

Soon after Congress convenes, the 
major US design organizations will 
be pressing for hearings on their pro- 
posal for a radically new system to 
fight design piracy and similar evils. 
Their method—embodied in legisla- 
tion introduced by Rep. Edwin E. 
Willis, (Dem, La.)—is to create a new 


agency to administer a new system of 
patent protection for industrial design. 

Under the bill, a designer could 
circumvent the patent office and its 
time-consuming procedures by simply 
depositing his new design at the new 
agency. This would automatically and 
immediately confirm five-year pro- 
tection for the design. If the design 
is put to commercial use in that 
period, the owner can get a five-year 
renewal. If no commercial application 
is made, he loses his protection. As 
designers supporting the Willis bill 
see it, a speedy and relatively short 
protection system is the only practical 
answer to design piracy. A House 
judiciary subcommittee, is expected to 
hold hearings next year. Prospects for 
enactment are bright. 


British Go Italian in Car Styling 


Lonpon—Emphasis was strictly on ap- 
pearance, with technical innovation 
virtually absent at the recent British 
International Motor Show here, 
according to John Tunstall, Propuct 
Encineerinc’s London field editor. 
There was more Italian body styling, 
but only a few entirely new models— 
mostly in the high-price bracket. 

Emphasis on appearance stems from 
two factors—its importance in export 
markets, and growing awareness of the 
feminine influence in car purchasing. 
British manufacturers are preparing an 
intensified sales effort on the Contin- 
ent and have exhorted Italian design- 
ers to outdo each other in the restyling 
of popular existing British models. 
Strictly British design characteristics 
are likely to be relegated to the dog- 
house for some time to come. 

Examples of the Italian influence 
are: the Austin A40 featuring a rear 
overhung roof styled by Farina; the 
new lines of the revised Mark 3 Van- 
guard by Michelotti; and the new 
Aston Martin DB4 by Touring. 


MECHANICAL INNOVATIONS 


There were more 4-wheel disk brake 
applications, but mostly for high-per- 
formance sports cars. There were no 
cars with air suspensions, although 
such systems were on display. The 
only direct fuel injection was found on 
the German Mercedes-Benz. 

Power steering—is still optional on 


only a few of the high-price cars, and 
the automatic transmission has made 
little inroad on the British preference 
for manual gear shifting. In fact, the 
trend of the gear shift lever is back to 
the floor. 

Engine—changes were as scarce as 
the new models, and gas turbines had 
vanished. Of interest was the Perk- 
ings 1.6-litre diesel engine designed 
for installation in several popular med- 
ium-price cars. A simple and cheap 
oil-level indicator was shown as a re- 
placement for the dip stick. 

A new family of electric dashboard 
instruments—thermometer, fuel and 
oil-pressure gage—working on the bi- 
metal principal were featured. 


Bids Asked on Space 
Capsule Design 


LANGLEY Fiecp, Va.—The Langley 
Research Center of the National Aero 
nautics and Space Administration 
hosted 38 representatives of 38 mis- 
sile and aviation manufacturers for a 
discussion of preliminary specifications 
for the design of a space flight capsule 
for research purposes. Bids were in- 
vited for the long-term development 
program. NASA, who is working 
with the Advanced Research Projects 
Agency of the Dept. of Defense on 
the project, expects to award a con- 
tract for the space vehicle sometime 
after the first of the year. 
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COMING EVENTS 


NOVEMBER 


25 . . Manufacturing Chemists Associa- 
tion, 8th Semi-annual Meeting and Win- 
ter Conference, Hotel Statler, New York. 


28-Dec 4... . . Radio Communication & 
Electronic Engineering Association and 
Office Appliance & Business Equipment 
Trades Association, Ist Electronic Com- 
puter Exhibition, London, England 


30-Dec 5 American Association 
Mechanical Engineers, Annual Meeting, 
Statler & Sheraton McAlpin Hotels, N. Y. 


DECEMBER 


1-5 American Society of Mechan- 
ical Engineers, 23rd National Exposition 
of Power and Mechanical Engineering 


2-4 
tion, 
trical 
Dallas 


3-5 American Institute of Elec 
trical Engineers, Institute of Radio Engi- 
neers Computing Ma 
chinery, 1958 Joint Computer Conference, 
Bellevue-Stratford Hotel Philadelphia, 
Penna 


3-5 
American Institute of Electrical Engineers, 
Second National Symposium on Global 
Communications, Colonial Inn & Desert 
Ranch, St. Petersburg, Fla 


8-10 American Nuclear Society 
Meeting, Sheraton-Cadillac Hotel, Detroit, 
Mich 


. Electronic Industries Associa 
‘hird Conference on Reliable Elec- 
Connections, Statler-Hilton Hotel, 
Texas 


Association for 


Institute of Radio Engineers, 





An electric passenger car. . . 
with speeds up to 60 mph and range of 


80 mi is scheduled for 
the San Diego area in April 1959 
Dubbed the Charles Town-About and 
manufactured by Stinson Tool and Engi- 
neering Corp, the vehicle is designed for 
urban driving. Its two 2'/2-hp, 2700- 
rpm motors operate on 260-amp-hr, 48 
volt selenium batteries that can be charged 
on standard 110-volt ac power. A silicon 
rectified battery charger with 20-amp ir.put 
and 48-volt 30-amp output varies the rate 
with battery charge. The car is 164 in 
long, 61 in. wide and 57 in. high and 
weighs 1875 lb. 


production in 


World Getting Together 
on Standardized Testing 


Wasuincton—Considerable progress 
has been made toward obtaining uni 
form international testing methods 
The 12-year-old International Stand 
ardization Organization’s Technical 
Committee 61 on held a 
week-long working session here re- 
cently and hammered out an impres- 
sive draft of recommendations and 
proposals that will now go to member 
nations for a vote. 

Comprising some 92 technical com 
mittees, the ISO has so far won agree 
ment among nations on some 25 to 
30 test procedures. Dozens of other 
proposals, however, are in 
stages of completion 

Some 56 delegates from 12 coun 
tries, including the USSR, met as 
Technical Committee 61; then split 
up into eight working groups. A total 
of 14 sessions were held and 35 differ 
ent proposals were considered 

Here are the main results reported 

1. Nomenclature and equivalent 
terms—Agreement on a list of 
equivalent terms. The purpose is to 
get international uniformity for ter 
minology used in the plastics industry 
The list will now be printed in the 
three official languages of ISO—Eng 
lish, French and Russian 
to member nations for vote 

2. Mechanical strength properties 
Agreement that ASTM standard D 
638-56, “Tensile Properties of Plas 
tics,” ISO 
tion. A majority of nations must now 
adopt this before it can become an 
ISO standard 

The group made the same recom 
mendation for S. P. 174, “The Test- 
ing of Plastics with the Torsion Pen 
dulum.” And Working Group II 
recommended to the ISO secretariat 
that members of the plastics technical 
committee be appointed to act as 
with the metals technical 
committee “to promote the use of 
the same or equivalent terms and 
definitions for specimens and methods 
in testing metals and plastics.” 

3. Conditioning—Approval on stand 
ard atmospheres for conditioning and 
testing plastic materials. Working 
Group III also requested that the 


Plastics 


variou 


780 


and sent 


become an recomim« nda 


observers 


ISO prepare a document on methods 
of measurement and control of relative 
humidity in large and small enclosures 

4. Thermal Recom 


mended that the task group on flow 


properties 


properties of thermoplastics consider 
extending this test method to high 
density polyethylenes of low melt flow 
index. The Vicat softening point test 
method was adopted to be put to 
member nations of the plastics tech 
nical committee for consideration 

5. Physical-chemical properties 
'wo proposals include: determination 
of the viscosity number of polyamide 
resins in solutions, and determination 
of acetone soluble matter of phenolic 
molding materials 

6. Aging, chemical and 
mental resistance—Agreed to 
meeting of microbi 
specialists early 
Prague for the 
foundation for 


environ 
hold i 
logical and pla 

next 


tics year in 


purpose of laying th« 
draft proposal to 
be made at next vear’s technical com 
mittee meeting 

Further 
on by the group on the determination 
of thermal stability of polyvinyl chlo 


ride and related copolymers and theit 


investigation was decided 


Further 
test 
method to determine the change in 
mechanical after contact 
More work 


ilso be done by this working 


compounds discoloration 


study was also ordered for a 


properties 
with chemical substances 
must 
such matters as 


group on 


mental stre 


environ 
cracking, weathering re 
both artificial and natural 


attack 


sistance in 
conditions 


by chemicals in the 


resistance to 
soil 
Preparation of test specimens 
Ihree testing 1 
by the group and sent to the general 
ISO 


vethods were approved 
ecretariat as recommendations 
First method ommended pra 
tice for test 
pecimens of thermoplastic and ther 


ion-molding 
materials, and 
test 
plastic material 


mosetting injechon 


molding pecimens of thermo 


Avreed to 
» other members of the pla 

draft 
proposal a method of test for tracking 
under No acnhion 


8. Electrical properties 
ubmit ty 
ittee as a 


tics technical 


moist conditions 
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was taken on a method of measuring 
electrolytic corrosion of copper. A 
proposed method for determining 
homogeneity by measurement of vol- 
ume resistivity was tabled for further 
consideration. 

Next year’s ISO meeting will be 
in Munich on October 26-31. 


Dummy Endures 


4000-psf Windblast 


McGrecor, Texas—A life-size 
dummy strapped in a special high- 
speed test sled and propelled by a 
large solid-propellant rocket engine, 
has survived a wind blast of 4000 Ib 
per sq ft at the Air Force Missile 
Development Center, Holloman AFB, 
New Mexico. 

The dummy, wearing new-type 
pilot-protection suit shown below, 
survived a 35,000-ft test run at speeds 
in excess of 1200 mph. This special 
one-piece suit is actually two separate 
garments. Outside is white dacron 
sailcloth; inner garment consists of 
three layers—wool, aluminized dacron 
(which reflects the heat energy gen- 
erated under conditions of windblast) 
and cotton. 

A fiberglass helmet encloses the 
entire head and face to prevent dam- 
age from windblast heat radiation. 
I'wo small 4-in. circles at eye level 
were the only openings. 

Test sled with its 2000-lb payload is 
boosted to 1200 mph in less than 8 
sec by an Astrodyne rocket. Charge 
is extruded ammonium nitrate. 


READER TO EDITOR 


Stamp Propaganda 
To the Editor: 

This picture of stamps on a recent letter 
I received from Moscow will recall the 
East German worker's lament about 
Sputniks (“Reader to Editor,” Oct 20, 
p 4). The gaily colored originals show the 


Tene 
pli) pay 


crossed-out A-bomb more clearly than do 
two photographic copies. 

I understand that the larger stamps re 
fer to a village (?) near Moscow noted for 
its wood carvings: the craftsman and his 
products are shown. —R S HarTENBERG 

Professor, Mechanical Engineering 
Northwestern University 


Wet Motors 
To the Editor: 


I read with interest the article on open 
construction wet motors using polyethylene 
insulation (Sept 15. p 80). You might be 
interested to know that open-construction 
wet motors using polyvinylchloride were 
in use in 1943 in England (Hayward 
I'yler). Westinghouse Electric Corp is 
now building P.V.C. motors in this coun 
try —A. J. Porwit 

Edward Valves Inc 
East Chicago, Ind 


Russian Publications 
To the Editor: 


In several of your recent issues you have 
mentioned material which has been pub 
lished in Russian technical publications 
Are these publications hard to acquire and 
are they all in Russian? 

—Dr Max KRroNneNnBERG 

Cincinnati 

@ Most Russian publications can be ob 
tained quite easily in this country. The 
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only drawback is that they are in Russian. 
Russia does have some magazines for the 
American market such as: Moscow News, 
Soviet Union and Friendship. However, 
these are exactly what you would expect 
them to be. The technical publications, of 
which there are a great many, include such 
magazines as: Rocketry, Atomic Energy, 
Mechanical Engineering, Mathematical 
Symposium; also booklets on machine 
building, which include, machine design, 
equipment and foundry production, meas 
uring, technics and automatics, and a host 
of others. For a catalog of Russian maga- 
zines and publications contact: Four Con- 
tinent Book Corp., 822 Broadway, New 
York 3. —Ed. 


Typewriter for Large Drawings 


l'o the Editor: 

With reference to “Why Don’t They 
Research and Develop” in the Oct 20 is 
sue, p 38, it is suggested that a portable 
typewriter be developed to type on large 
engineering drawings. 

The Vari-Typer Corporation, 310 South 
69th St, Upper Darby, Penna., (near 
Philadelphia) produces a machine which 
is not portable but will type on any size 
drawings. We have one in use at our North 
Wales, Penna., plant. —Wsn P WEst 

Leeds & Northrop Co 
Philadelphia, Penna 


A Dog-gone Mouse 


lo the Editor: 

Travel delayed my reading your editorial 
of August 18th. It is constructive to be re- 
assuring. However, to omit any reference 
to what achieving a greater payload means 
in rocketry is to mislead the people unin 
tentionally —B B Sasoun! 

Director of Research 
Soulé Steel Co, San Francisco 


e The editorial in question, “A Dog-gone 
Mouse”, may have left the unintended im- 
pression that the size of the payload in the 
orbiting vehicles was of no importance. 
This is obviously not true, as indicated by 
current newspaper reports which suggest 
that our first man-carrying rocket to outer 
space can carry as a passenger only a light 
weight doctor. (A physician is suggested 
because he presumably would know more 
about his own reactions and should be bet- 
ter able to take care of himself in those 
confined conditions.) The top weight of 
150 Ib is dictated by the carrying capacity 
of the rockets we will presumably be able 
to produce by that time. Obviously the 
Russians are not limited to a lightweight 
octor even now. —EJT 


We Slipped 


In “How to Figure Deflections of 
Elastically Supported Cantilever Beams,” 
Aug 4, in the formulas on p. 63, for “b” 
read I. On p. 64, cases 3, 5 and 7, “b=b” 
should read b=!. Thus in the equation 
for D, the term in the first bracket will be 
(21° — 3a’ + a° 
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D. c. 
MOTOR STARTERS 


with modern 


SOLENOID 
CONTACTORS 


With Allen-Bradley, you get D. C. motor control 
that is completely modern! It uses the simplest 
switching mechanism yet conceived the sole- 
noid contactor with only ONE moving part 
There are no bearings to stick no jumpers 
to break. This assures millions of trouble free 
operations. And the double break, silver alloy 
contacts never need maintenance. Available in 
ratings up through Size 4. Write for details 


CONTACTORS | FULL VOLTAGE STARTERS 


+ 


Bulletin 202 sole- Bulletin 205 full volt- Bulletin 209 full volt- 
noid type contactor. age reversing starter. age starter. Available 
In ratings te 150 | Ratings to 14 hp, in ratings up te 1% 
amp. Also, clapper 115 v; 2 hp, 230 v hp, 115 v; 2 hp, 230 v. 
type te 600 amperes 


REDUCED VOLTAGE STARTERS 





Bulletin 267 avtomatic time limit resistor type starters. Non- 
reversing (left) and reversing (right). Solenoid type to 20 hp, 
115 v; 40 hp, 230 v. Clapper to 75 hp, 115 v; 150 hp, 230 v. 


11-58-MR 


a 


QQ MAIN OFFICE 

; and Factory 
be BRADLEY 1316 S. Second St. 
y j Milwaukee 4, Wis 


In Canada: Allen-Bradley 
Canada Ltd., Galt, Ontario 


ALLEN 
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TS Quauty<— 

















only 


ALLEN-BRADLEY 


gives you Trouble Free 
Solenoid Starters 


in ALL Sizes! 


The simple solenoid design—exclusive with 
Allen-Bradley in the big starter sizes—has 
only one moving part. This eliminates the 
trouble causing bearings and flexible jumpers 
of conventional clapper switches . . . and as- 
sures millions of trouble free operations. A-B 
solenoid starters also have double break, 
silver alloy contacts that never need any 
servicing. They are always in perfect operat- 
ing condition—until the contact is completely 
used up. 





This time-tested solenoid construction is 
available on all Allen-Bradley starters up 


through Size 7 .. . as well as on A-B’s rugged, 
air break, high voltage starters. Write for 
full information. 














ALLEN - BRADLEY 


> 
=> quauty< 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
3 : In Canada: Allen-Bradley Canada Ltd., Gait, Ont. 








Getting more service hours per dollar 


HOW TO SPECIFY 
FLEXIBLE METAL HOSE 


3 simple steps can help you select metal hose 
for best results and longer service life 





The important job of selecting the most economical, the 
one right flexible metal hose tor your product or trans- 
fer problem can be greatly simplified by following 


these 3 steps: 


| Send exact specifications 
( omple te and exact statement of operating conditions 
will vo far in Saving vou money on exible metal hose 
First, it assures you that the connector you get will 
live up to your expectations. And, second, that manutac- 
turers wont bid on hose that’s “over-engineered.” You ll 
save in the long run becauss you ll get the right assem- 
bly tor every job. 
Here is the information we need betore we can give 


you our best suggestions: 


A PHYSICAL REQUIREMENTS: 
1) Over-all length (including fittings) 
2) Diameter (1.D. and O.D 
3) Fittings—siz type, style of thread 
4) Tol rances permitted 
5) Quantity required 


OPERATING REQUIREMENTS: 

1) Material to be conveyed 

2) Ope rating pressures—ts there shock? 

3) Operating temperatures 

4) Movement—lateral and longitudinal 

5) Vibration conditions? 

6) / rpansion and contraction re quireme nts? 


7) Corrosive atmosphere? 


Send sketch of proposed installation if available. 


BASIC TYPES 


CORRUGATED and 


STRIP-WOUND. In 


wide range of sizes 


and 


<-CIRCLE 112 READER SERVICE CARD 


2 Use standard metal hose where possible 

Many standard connectors have been develope: 
meet probl ms common to many finished products 
vibration. Often a standard metal hose will answer \ ! 
needs as well as a special item could. We can often save 


you money if we know operating requirements 


3 Call the Man from Anaconda to help you 

select, specify, test 
When selecting or specitving flexible metal hose, vou Tl 
find American's stafl of trained engineers of invaluable 
assistance. Their advice and suggestions may help you 


solve or avoid many costly probk ms. 
NEW INFORMATION 
American Flexible Metal Hoss Tubing Catalog 


puts all the information vou are looking tor—both tech 


nical and general—at vour fing: rtips. Get your ¢ 


today, free of charge \fail coupon below 


RC 
ines ONNECTORs Must move 


AMERICAN 


FLEXIBLE METAL HOSE AND TUBING 


THE AMERICAN BRASS COMPANY 


American Metal Hose Division, Waterbury 20, Conn 


rf i) { { 


NAME & TITLE 
ADDRESS 
COMPANY 


CITY, ZONE, STATE 
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PORCELAIN ENAMEL 


gives you greatest freedom of choice 


RICH COLORS OR 
DELICATE PASTELS 


WON'T RUST, FADE 
OR STAIN—LASTS FOR LIFE! 


WIDE RANGE OF 
TEXTURES AND PATTERNS 


—AND EXCELLENT PHYSICAL 
AND CHEMICAL PROPERTIES 


32 CIRCLE 114 READER SERVICE CARD 


You have practically unlimited choice of colors when you use 
Porcelain Enamel-—-from pastels to strong, rich hues. Out- 
standing effects can be had by using several colors, or two-tone 
or mottled designs for major areas or trim. 


Permanence is a virtue of Porcelain Enamel greatly appre- 
ciated by users of products made with this material. It with- 
stands aging, weathering, corrosion, abrasion and abuse better 
than any other finish. Long life is an added sales point Porcelain 
Enamel can give your products. 


The many attractive textures and patterns available in Porce- 
lain Enamel give further opportunities to develop interesting 
designs. Many beautiful standard textures are available, and 
special ones can be developed. And the embossing or corrugat- 
ing process makes the material stronger and more rigid! 


In addition to beauty and color, Porcelain Enamel provides many 
very useful engineering properties. It is glass-hard, steel-strong, 
and resistant to alcohol, chemicals, gases, moisture, flame, 
sunlight, thermal shock, abrasion, aging. Porcelain Enamel has 
a low coefficient of friction and high dielectric strength 
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INTERESTING EFFECTS, ob- COLORFUL PATTERNS give an REFLECTIONS in these photo- 
tained with textured or patterned endless array of designs that may be graphs show the difference be- 
Porcelain Enamel, add greatly to the functional or decorative. Wood-grain tween a highly glossy surface (left), 
salability of many products. Corru- and marble designs, pebbled and em- semi-matie (center) and full matte. 
gated and expanded metal are effec- bossed surfaces give the designer All ore readily available in Por- 
tive when finished with Porcelain Enamel. wide latitude celain Enamel 


GET THIS NEW FREE ENGINEERING FILE 


Contains much technical material never before available. Return this coupon for your copy. 


(] Please send a copy of the new Engineering 
Data File. 

C) Please send information about possible appli 
cation of Porcelain Enamel 

to 


PORCELAIN 
ENAMEL 
INSTITUTE, 
INC. 


Associations Buliding 
1146 Nineteenth St., N.W. 
Washington 6, 0.C. 


type of product 
Name Title 
Company 
Address 


City State 
Please Print 
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\ avy FROM HONEYWELL! 


THE ‘‘COMPLETE SAFETY’’ J Yoh ita rele] Koll 


OMPLETELY 
FAIL-SAFE 


Listed and approved by the Asso- 
ciated Factory Mutual Laboratories 


and by Underwriters’ Laboratories 


The need for protection in gas burner oper 
ation has been long recognized and the 


subject of intensive research 


In 1951, a Honeywell advancement 
vided a “‘self-checking’’ operation at 
time of burner tartup 


search for full-time protection, because 


flame-safeguard components can and 
fail ““unsafely 


Now Honeywell, first again, offers a 


and spurred the 


checking circuit that 1uously super 
vises all system components. Never before 
has there been such complete protection 

protection vou ant afford to O0e without 


Write for Specification S1015-5. 


MINNEAPOLIS-HONEYWELL, Wayne and 
Windrim Avenues, Philadelphia 44, Pa 


Honeywell 


H| Fiat WE Co 


PRODUCT ENGINEERING 





PARKER-HANNIFIN FLU I' O-8SVSTEe MM COMPONENTS 


Cit ie 


“Tripte-tok, the “industrial standard”... in brass, stainless steel, aluminum, and cadmium 


Only from Parker 


such a wide range of fittings...so ftast 


If it’s an industrial fitting, whether for tubing or for hose, Parker has it o 
can make it, in standard sizes in any metal 

Parker “Triple-lok” for flared tubing Parker “Ferulok”” for 
heavy-wall tubing Parker “Weld-lok” for high-temperature 
high pressure lines. (“Braze-lok”, our newest line, does not requir 
torch, is for medium temperatures.) “Intru-lok”, for copper, aluminu 
or plastic instrumentation lines, requires no flaring. Parker hose and 


Hoze-lok” re-usable hose fittings require no skiving of the hose 


There's a Parker distributor near you, write us for his name 


call him for Parker catalogs 


Parker Fittings and Hose Division 


7325S Euclid Avenue e Cleveland 12, Ohio 


A DIVISION OF PARKER-HANN COR PORATION 





COMPONENTS 


Only HANNIFIN 


makes all these Anywhere you use compressed air to do work, 


Hannifin can help you. Hannifin cylinders for the 


Al R POWE R muscles” Hannifin air valves for any type of 
Cc Om PO had E NTS actuation, hand, foot, cam, solenoid, or pressure 


the Hannifin “Crown” Line of filters, regulators 
and lubricators for lasting air power efficiency all 


are built by Hannifin to just one standard, the best 


Turn to Hannifin, too, for expert help in applying air 
power components. A Hannifin field engineer is 
as Close to you as your telephone, wherever you are 
Write us for his address—or, he’s listed in the 


alphabetical section of Thomas Register. It’s that easy 


HANNIFIN COMPANY 


505 South Wolf Road + Des Plaines, lilinois 


N OF PARK ER-HANWNI 1 N CORPORATION 





PRODUCT-DESIGN 


MEMOS FROM DUREZ 


insulative molding compounds Corrosion-resistant polyester 





Low-cost control knobs 


It’s true you get outstanding fire retard pend on additives that might dilute corro- 
ance with Hetron. But don't overlook its sion resistance 
corrosion resistance, which ts equally im Are you taking full advantage ofl 
pressive in equipment such as this glass Hetron’s unique qualities? A check mark 
reinforced ductwork manufactured by on the coupon will bring you an illustrated 
duVerre, Inc bulletin outlining properties and uses of 
Venting corrosive fumes from a chemi the versatile Hetron resin family 
cal reactor, aluminum ducts failed in 11 
months. Ducts made of Hetron 92 re 
placed them—and have gone 17 months 
without a sign of deterioration 
In another plant, Hetron 92 replaces 
rubber-lined steel ductwork which lasted 


~, aly 


= > > 

But what if it rains? aipelae 9 
“ a | 

From time immemorial, weather has upset 
the military plans of men. In colonial 


days, wet gunpowder could lose a skir 


Ready-tooled knobs 


mish. Today, one moisture-affected part ' : Why tool 
can nullify months of costly labor on a > , control kr 
new missile 
This helps to explain tl 
essure On moisture-resist: 
for electronic parts that mu 
explains, too, the growing 
relatively new Durez molding materia service r vears, ha wuired no 
fy J , 


ivi prinatate tenance al isa ind as the day it 
This is the onl plastic that retains its installed 


high insulation values over extended peri Because it is self-extinguishing, you can ' rn uipment 
ods at relative humidities above 90 safely specify Hetron in many plac 


Its arc resistance, as measured by ASTM where a conventional polyester won't 
D495 (Method A or B), can consist Fire retardance is inherent—does not 
ently reproduced 


] —S SS ie Se ie re i oe el lh 
It does not corrode metal contact points eee 


se hermosetting m 
Because it is a thermosetting material, | For more information on Durez materials me 


} 


it provides virtual freedom from cold flow 


and creep phtt alate, Durez 16694 
You can get this material from us as at | vester resins (bulletir 
orlon-filled granular blue or green mold | 
ing compound with plasticity values of 
10, 12, or 16 by ASTM D731. It is de 
signed to meet the requirements of Mil-M beeen arene an asenananas 


18794, Type SDI-5 


For a data sheet detailing properties of { ‘ 
the compound, and of molded materia * , OOKER 
check the coupor ne) na ” 
" CME RIICALS 
¢ Pmastrice 
Hetron ducts outlast 


metal PLASTICS DIVISION 


Perhaps you've been thinking of Hetron HOOKER CHEMICAL CORPORATION 
mainly as a f tardant polyester ma 1511 Walck Road, North Tonawanda, N. Y. 
terial. Booths 201, 203 and 205 at the Plastics Industries Exposition 


Clip and mail to us wit! 


r é r f ness 
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This is a picture of teamwork. C 


change with Dick Sprucebank, Grating Shop Foreman 








G. Merker, U.S. Steel Metallurgist, discusses this cost-saving production 
ind Mr. P. H. Rawlins, Division Purchasing Agent. 


Stair tread nose plate made in one operation 
from steel already rolled to shape 


One operation 
plate made from a 


sawing completed this 
pecial angle section rolled 
wit! 1 raised tread on the top side 

10 bar it a 


nose 


sawing 35 
time speeds up operations 
time and money 





Blaw Knox Company, Pittsburgh, 
makes thousands of open grate stair 
treads yearly. The nose plate was 
previously fabricated in such a way 
that excessive scrap losses and high 
costs were often incurred. 

To solve this problem, U.S. Steel 


suggested a special angle section with 


a raised tread rolled on the top side 


This eliminated shearing and form- 
ing operations, and the resulting 
scrap loss. The nose pieces could be 


sawed 8 or 10 bars at a time from 


United States Stee! Corporation— Pittsburgh 
Columbia- Geneva Stee! — San Francisco 
Tennessee Coal & iron— Fairfield, Alabama 


United States Stee! Export Company 


The 
was substantial savings in cost 


USS Special Sections can be made 


20-foot. lengths of steel 


result 


in many forms so that mass-produced 
parts can be cut to length as re 
quired and processed to finished 
parts by simplified fabrication. Fre 
quently, this method will substanti 


ally reduce 


and result in 
Why not 
complete information? United States 
Steel, 525 William Place, 


Pittsburgh 30, Pa. 


costs 


improved parts write for 


Penn 


rss 


ss) United States Steel 








ReM Fractional HP 
Re-Rated Motors 


NEMA FRAMES 
56 and 48 


MORE POWER...LESS WEIGHT AND SIZE! 


Think of the advantages these new motors offer your products! Many new 
R&M Re-Rated Motors are less than half the weight of former designs. For 
example, the new R&M % hp, 1725 RPM single phase motor weighs 26 
pounds as compared to a former weight of 56 pounds. Performance, torque 
and overload service factors are well within national standards. Lightness 
and compactness have been accomplished by the selective use of lighter 
metals and more efficient double end ventilating. 

Design versatility is an advantage too! R&M Re-Rated Motors in NEMA 
Frames 56 and 48 are available as complete “off the shelf” motors with 
a wide choice of mountings, bearings, mechanical and electrical character- 
istics in sizes from 1 to % hp. They're also available as motor parts without 
end heads. Write for Bulletin 450-PRE. 


Robbins & Myers build motors from 1/200 to 200 horsepower 


ROBBING § MYERS, wc. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


ip @ /P my @ 


a cmoverea, @ 
HOISTS MOYNO PUMPS PROPELLAIF FANS 
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SPLIT PHASE 


= 


CAPACITOR START 


we 


PERMANENT 
SPLIT CAPACITOR 


a 


POLYPHASE 


rd 


OPEN AND TOTALLY ENCLOSED 
SLEEVE OR BALL BEARINGS 
RIGID. RESILIENT OR END MOUNTING 
NEMA C FLANGE 


SPECIAL PURPOSE MOTORS 


Where production quantities justify 
experienced R&M application engi 
neers welcome the opportunity to 
furnish a design best suited to your 
particular power requirements 
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At Steel Door.. 


(iss) American Springs 
thanks to AS&W 





in the American Steel & Wire Fatigue Laboratory, a 
»chnician runs tests on a USS American Spring, designed 
r Steel Door use. On the basis of this test a change 


Ok design was recommended to give yer St 3 life. 


A Steel Door workman assembles a Berry One-Piece Door. This compa 
uses steel exclusively for all doors because of its ma ° ner advantages 
Steel is stable, won't warp or swell. Steel doors need le 


preparation, and stee! doors are easy to operate 


This close-up shows the improved hook on the extension springs supplied 
by American Steel & Wire for the Stee! Door overhead garage doors 
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stretched 31,000 times and still going strong... 


Spring Engineering Research Service 


The Steel Door Corporation, Birmingham, Michigan, is 
the world’s largest manufacturer of residential garage 
doors. For the production of these doors they use about 
150,000 USS American Springs every year. Steel Door 
asked American Steel & Wire for a statistical evaluation 
of the fatigue life of the extension hook-type springs 
they use. The AS&W Spring Engineering Research 
Service tested these springs in the Fatigue Laboratory 
and recommended a change in hook design. 

So successful was this design change that the life of 
the springs has been materially increased. At the Steel 
Door plant a cycle test was set up using USS American 
Springs on an overhead door. At the present time these 
springs have completed over 31,000 cycles without show- 
ing any sign of failure. This is the equivalent of 25 
years of normal usage. 

Mr. Ralph Qualman, Advertising Director and Serv- 
ice Manager, says: “It is extremely important that the 
springs—especially those used on sectional doors where 


American Steel & Wire 
Division of 
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the strain is greatest—have proper tension and a long 
life. American Steel & Wire supplies Steel Door with 
springs that meet their engineering specinication ind 
life expectancy.” 

if you have a spring problem or would like advi 

the use of springs in your product, get in toucl 

our general offices in Cleveland, or any American 

& Wire Sales Office. You can benefit from the know! 

of AS&W’s Spring Engineering Research Service 
Service has been engaged in laboratory experime! 
static and dynamic testing for 20 vears and has ac 
lated invaluable data on stress 


‘ 


nd tat gue iit 
springs, while endeavoring to improve efficiency 

use of steel from ste chemistry through product 
applicati yn to more economically cope wit! today 
rigorous demands. This accumulated knowledge of the 
AS&W Spring Engineering Re irch Service { 
disposal. American Steel & Wire, General O R 


feller Building, Cleveland 13, Ol 


United States Steel 
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Chicago Molded makes four 
plastic parts for new photocopier. 


MELAMINE PARTS MADE 
BY CHICAGO MOLDED 


CUT BOTH 
COST AND 
WEIGHT /5% 


new design and color styling 


practical 








This melamine housing and cover are features of the 
new Apeco Uni-Matic Auto-Stat copying machine. Two other 
important components — the processor tank and removabie 


trough 


are injection moided of styrene-acrylonitrile 


copolymer by Chicago Molded Products Corporation. 


American Photocopy Equip- 
ment Co. of Evanston, IIl. 
S$” estimates that the molded 
melamine housing on their new Apeco 
Uni-Matic photocopier alone saves $100 
on the machine’s retail price. The plas- 
tic housing also has a 4-to-1 weight 
advantage over stainless steel, and 
offers far greater latitude of design and 
styling. The offsets and crisp contours 
embodied would have required com- 
plicated fabrication and been econom- 
ically impractical in drawn metal. The 
melamine housing emerges from the 
mold ready for assembly. Melamine 
also makes available to Apeco a wide 
selection of molded-in colors. 
Supplementing the melamine hous- 
ing and cover are two other important 
components that Chicago Molded 
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makes for the Apeco Uni-Matic Auto- 
Stat. These are the processor tank and 
removable trough — both injection 
molded of styrene acrylonitrile. This 
copolymer gives these tr ansparent parts 
improved impact resistance and im- 
munity to attack by the developing 
solution used in the photocopier. 


These savings in weight and cost — 
plus the design and styling advantages 

ire typical of how Chicago Molded 
engineers can help make your products 
better, more saleable, lower priced. 
With more than 39 years of experience 
in molding all kinds of plastics, Chicago 
Molded can suggest better molding 
materials, cost-saving techniques, even 
basic design changes. 

For information on Chicago Molded’s 
services and a free subscription to 
Plastics Progress, the data-packed mag- 
azine on new developments in plastics, 
write today to 


CHICAGO MOLDED 
PRODUCTS CORPORATION 
1032 North Kolmar Ave., Chicago 51, Illinois 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


..for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 


Check i 


These Advantages: <J 
Small Size — Light Weight Convenient Arrangement | Wide Application 


Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 

from 22” to 46” in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space thon parallel axis geors For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Loval Sales Engineer. 
against 6000 Ibs. for conventional gear. 














“ “ 4 | 
22” to 46" — \ | GEAR SELECTION CURVES 


HP PER RPM 























For further details, 
write for Bulletin 2400. 


YLSRINGYG Steam Turbine Company 


80] Nottingham Way, Trenton 2, New Jersey 





: “We just don't worry 
S about chipping 
or flaking 


when we lock-seam 


IR KOTE*™ 


If those difficult lock-seaming operations give you 
trouble, it’s time to take the step that leading 


manufacturers everywhere are taking. 


Switch to Weirkote zinc-coated steel as promptly 


as you can 


Weirkote’s continuous process integrates the zinc 
and the steel so that the most complicated forming 
operations are made without chipping or flaking 
Weirkote can be worked to the very limits of 

the steel itself—spinning, deep drawing, crimping, 
twisting, the works. Comes through in perfect 
shape to give your products lasting anti-corrosion 


protection, such as they’ve never had before 
Weirkote’s made that way to behave that way 


Can you think of a quicker, easier step to an even 
better product? To fewer rejects? To more peace 
of mind? To lower costs? And, perhaps most 
important, to the greater good will of customers 


) 


who receive even more value for their money 


Write today for the free booklet that will give 
you lots of food for thought on the many 
advantages Weirkote can bring to your products 
and production, Weirton Steel Company, 

Dept. D-1, Weirton, West Virginia 








— ies WEIRTON STEEL 
ae saree 


2 SERRE + «- WEIRTON, WEST VIRGINIA 
a 


a division of 
% 


* 


" 
+ ee ae 











Faster reference... Faster printmaking 


with Recordak Precision Engineering Drawing Svstem 


instead ol 
to check any drawing 
> j 
Film Readet 


prints lor pennies 


kree booklet ex 


Drawing Sy 


a CODY 


iper than any other way! 


stem with othe nto ex 


. unig ue micronim pr 


researcn 


All types of 
prints Od ¢ 


: 
duced on Recordak 


SRECORDEK 


Subsidiary of Eastman Kodak Company) 
originator of modern microfilming— 
now in its 3lst year 
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MUELLER BRASS CO. forged gears 
improve dependability and performance 


of BODINE electric motors 


For combined high shear strength and maximum wear life in their single and double reduction speed reducer 
motors, Bodine Electric Company of Chicago uses gears forged from Mueller Brass Co. 603 Alloy. 


Bodine has specified Mueller Brass Co. forged gear blanks because of their consistently high quality .. . there 
is no porosity, foreign inclusions or defects typical of cast blanks. The hot working of the metal followed by heat 
treatment to the desired physical properties produces a refined grain structure to give uniform machining and 
wear in service. The forged blanks are consistent in size and held to close tolerances. Bodine has also found that 
the excellent machinability of the blanks in the hobbing operation increases overall hob life. 


For forgings of high tensile strength, high density, minimum porosity, light weight, corrosion resistance, good 
machinability and low costs with little scrap loss, it pays to specify forgings from the Mueller Brass Co., the 
world's largest producer of brass, bronze 

and aluminum forgings. 








only the man from 


<< 
. } 
Mueller Brass Co. : : 
can offer unbiased advice on . } ¥ 
the “one best way" of pro- 


ducing your parts, because 
Mueller Brass Co. is the only ‘ PLASTICS COLD-PREST 
fabricator in the country offer- { INJECTION MOLDING IMPACT EXTRUSIONS 


ing all these methods of pro- 





duction .. . assuring you the 
best product at the best price 
. made the one best way. 


SCREW MACHINE POWDER METAL RED BRASS 
PRODUCTS PARTS CASTINGS 











Also producers of: Super Cutting Red Tip Brass Rod « Aluminum Extrusions Aluminum 


Write today for complete cata- Sheet, Coil and Strip * Plastic Pipe and Fittings * Copper Tube and Solder Type Fittings « 


logs on any of these products. 


MUELLER BRASS co. PORT HURON 22, MICHIGAN 
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This vacuum truck has never choked on anything... 


Because it's 


} 


KS Spe nd all day 
ms, or sucking 
miscellaneous trash 
It’s a tough job to 
ed to be an ugly one, 
t of pensive breakdowns 
but now that these trucks 
Rockwood Ball Valves, things are con 
up easy. 
Rockwood Ball 


choke on such troublen 


ROCKWOOD 
BALL VALVES 


equipped with a Rockwood Valve 


bottles and coffee cans yet that snot 

all. Rockwood Valves also have these 

all-important features 

@ Full, Round Flow every time no 
change in shape or volume of stream : 

a quarcel 
minimum loss from friction, 

@ lk tkprow { Seal exclusive corru Write for the 
gated spring design and fluid pressure all pipe siz 
automatically tion ball against Underwriters’ 
seat to form tight seal, and is particu tributors 
larly successful on dirty fluids 


ROCKWOOD SPRINKLER COMPANY 
1125 Harlow Street 
Worcester 5, Massachusetts 


Send me your new Rockwood Full-Flow Ball Valves C 


iv 
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VENER BRIEFS 


WARD SOLT AN D N 








Why high strength bolts make 


superior joint for dynamic loads 


ialailelilel mica) 
alelgel-tal-te Me delta -13 


Technical-ities 
By John S. Davey 


resist shear 


The strength of nuts 
t a hard, heat treated 1 


‘ 1, 


) plastically adjusta 


bute load over mar 
ads diminishes. High load 
+ - , 


d to concentrate on 
read severely enough t 
se stripping... or iracture 
thread, 
Washers prevent crushing under head and nut with consequent grip relaxat 
While fasteners must be strong friction even though rivets exert 
enough to carry the calculated loads, grip as they cool. Compare: a 
what makes a joint truly strong is nch bolt tightens to a tension of 
residual tension after wrenching 42.000 Ibs: ; nen rivet develops 


A F STRIPPIN , oe 
A CAUSE GF S e NO SLIP OR SEPARATION 
The higher residual tension does 


aeRE, B RUS BS Consider the simple lap joint in . 
and dilates. D \- sketch. Practically rigid, this joint more than make a joint mucl! 
overcome by. wall is subjected only to: (1) external 

not by add tension forces “T” tending to sepa- also protects the bolt against fatigue 


rate the plates against bolt clamping 
"” such as vibration; keeps the bolt 


force “P”; (2) shear forces “S a 
Irom loosening, too 


t nee 
is problem 


000 Ibs 


stronger in shear and in tension. It 


caused by stress-reversing cycles 


’ aC net 


tending to make plates slip again 


= All this « xplains why, under heavy y 


mpanies it. Thread friction resistance : 
from each other, “PR? increases when “‘P’”’ does. 1amic loads, rivets can loosen, 
their stronger base to With enough clamping force applied, longate holes, often fail, requiring 
The shallowness shear loads transfer from one plate ifficult replacement; but high 
an cause pro- to the other without slippage. And strength bolts stand up. T 
ea when clamping force always exceeds 


why High Nut with tensile forces, plates obviously can- 


ep connections perma! 
ibrating machinery, 
veyors, and trans- 


ads) are no answet not separate. There can be no fur- 
tation equipment 


“Heavy” Nuts (with ther stretch on bolt. Its load stays 
» +} mad € " : “ ” _ , 
threads) are. Static at pre load P”, even when Talk it over with 
external loads are dynamic. an RB&W fastener 
Y i > ee ] 
UNIFORM CONTROL OF PERFORMANCE expert. Russ¢ ll, 
RB&W high strength bolts allow a Burdsall & Ward Bol 
; . and Nut Company, 
nnlvine thi “ombi high magnitude of clamping Tore , : 3 + 
appty e we ' : ‘ | } } Port ( hester, mS 

about 20 great 0 be applied and uniformly so 

an the load which must be Materials conform to ASTM speci- 

sustained when rotation stop fications. Applying known torques 
Thus...if a nut hasn’t failed 
n wrenching, it can still with 


WRENCHING STRESS HIGHEST 


of nut produces 


n and torsion in bol 


= enna 2 
to nut produces uniform bolt ten proper combination of és: 
ty and tensile strength 


sions. Riveting by contrast, depends tility ety be 
on difficult-to-control variables : sel 5 sais 


tand at least 20° more direct 

pull than it sustained during MORE STRENGTH OVERALL 

he rh a ach : . Plants at: Port Chester, N.Y.; Coraopolis, Pa 

the tightening. For shear-resistance, riveted joints Rock Falls, Ill.; los Angeles, Calif. Additional 
otter only the actual rivet shear sales offices at: Ardmore (Phila.), Pa.; Pitts 

strength. Don’t count too much on burgh; Detroit; Chicago; Dallas; Son Francisco 
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PERSRECTIVES 


in design and development... 





Science-oriented At the recent American Ceramic Society meeting, Dr. E. L. Kreidl, chief 


of the Physical Science Section at Arthur D. Little Inc, said, “Industry 
Engineers can’t face the burden of fundamental research alone We are working 
dangerously close to the limits of our knowledge The scientist is not 
ready for the engineer, and the engineer is not ready for industry 
Will this, then, eventually result in an engineer type that some educa 
tors are predicting—the “science-oriented” engineer? Perhaps he is al 
ready here. The electrical engineering department of many large engineer 
ing schools has become almost a science department. There are many 
examples—in missile electronics, low-temperature superconductivity, direct 
conversion of heat to electricity, solid-state technology, etc—where engi 
neering advances go hand in hand with scientific advances 
As part of this trend, the newer fields often appear more glamorous 
than the older ones. One result, says a dean of engineering, “is that 
the relationships often become strained. Some electrical engineering 
departments, for example, feel that challenging subjects are attracting 
the cream of the student crop to the science-oriented fields. This doesn’t 
sit too well.” Mechanical engineering departments are trying to fight 
back by developing their own science-oriented engineer who will be able 
to cope with coming problems in materials. In both cases—electrical 
and mechanical—additional major requirements for the science-oriented 


engineering student are physics, metallurgy and chemistry 


’ These extras automatically lead to higher degrees in most cases, and 
More PhD's ) | 


the call now is for more graduate students, particularly those working 
towards their doctorates. US colleges are producing Phd’s at a rate of 600 
a year. This is not enough, particularly in rapidly advancing fields 

Most US colleges begin urging their students to start graduate work 
shortly before they graduate. MIT is developing a pre-engineering typx 
of program for those students who decide after their second undergrad 
uate year to go on to a graduate degree. A curriculum leading to a BS 


degree often doesn't provide adequate preparation in math and physics 


The Other Side There are groups in engineering education who oppose the “scientist 


trend on grounds that the function of the engineer in society differs from 
that of the pure scientist. The engineer must make a variety of decisions 
normally outside the realm of the scientist 

Perhaps the easiest compromise is to say that the engineering field 
needs both types—the applied scientist and the more empirical engineer 
Some schools have progressed along these lines in recent years by intro 
ducing a new curriculum generally referred to as engineering science, 
but, as J. A. Stratton, president of MIT, said in his 1958 report, “The more 
deeply one delves, the more elusive the answers appear, the less easy their 
resolution. There is serious objection, for example to concentrating a 
faculty of applied science in a single new department for this concentration 
obviously must take place at the expense of our present fields of specializa 
tion. Doubts have also been expressed as to whether, in the long run 
parallel options—one centered in applied science, the other expressing the 
more traditional approach to engineering education—can successfully 


coexist in one department.’ Paul Anderson 
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YA 


Ney Bol! Bearings Help 


CASE /IISTORIES 





Compact integral 
shaft and bearing 
unit eliminates parts 
—cuts assembly time. 


Cur Size... 


Lower Cos?s “250 Fer Purnp/ 


CUSTOMER PROBLEM: 


Redesign utility water pump for Air Con- 
ditioner market. Conversion must achieve 
smaller size without reducing pump capac- 
ity. At the same time, customer must lower 
over-all production costs. 


SOLUTION: 


N/D Sales Engineer suggested the versa- 
tile New Departure fan and pumpshaft 
ball bearing. This compact precision 
bearing permitted use of over-the-housing 
pulleys with belt load located over the 
raceway. Its integral shaft, which is the 


MN 


OF GENERAL/MOTORS, BRISTOL, CONN. 


DIVISION 


inner race, simplified design and helped 
reduce housing size without changing pump 
capacity. In addition, the sealed and lubri- 
cated-for-life bearing replaced two sealed 
bearings, separate shaft and snap rings 
. . cutting part and assembly-time costs 
$2.50 per pump. 
Perhaps one of New Departure’s wide 
selection of production ball bearings will 
help give your product the sales appeal and 
cost savings you’re looking for. For more 
information, call the New Departure Sales 
Engineer in your area or write Dept. P-11. 


Available through United Motors System 
and its independent Bearing Distributors. 


PA rURE 


NOTHING POLLS L/KE A BALL 
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Photo: Courtesy Berkeley Pump Co. 


Product 





is DESIGN 
just gadgetry? 


Detroit, according to recent news re] 
forthcoming models—pushbutton doors, 
despite present pushbutton complicatio 
pool gasoline mile ig¢ An auxiliary eng 
ra still bigger prime mo 
Why? Because the Americat 
money,” because it bought powe! 
power window lifts. Becaus« 
facturers have convinced man‘ 
ing, coordinated interior an 
tvle” and ostentation 
We are not only gadget-happ 
ifety—these are afterthought 
nspicuous consumption 
Our products are 
Mf chromium-plated m« 
it a touch, design that apes 
simple ones would do, extra 
elements, whether needed ot 
It is not the engineer or the 
kvrocketing costs, of course 
sms, circuitry, finish q 
e and sales slogans 
But, much more important than tl 
Chey swallow unsupported claims. Th 
they know no better. They're very « 
conscious of solid workmanship and 
day merchandising campaigns en 
of the ordinary citizen, from 
f the fast buck. It’s 
und bi 
lhe manufacturer who tries to p olid 
hamstrung by competitors who don’t. The 
is carried so far that the product can scarcely | 
maintenance is so difficult and unreliable that repl: 
It is far past time for the pendulum to swing the other 
w to pick the quality product. There 
yourself movement, the resistance to 
yers’ strikes.” The man with ah 
car addict, the sportsman who has 
ire learning about the importance of quality 
will insist upon quality in everything they bu 
Ihen the designer will again come into his ow 
sales departn ent will 1 enize that s p 
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Experience—the extra alloy in Allegheny Stainless 


Spells out 
SERVICE 

in any stainless 
you need... 
when 


you need it! 


You can win only when you buy Allegheny Stainless from Ryerson. Two top names are teamed 
to give you quality stainless, the fastest way possible! 

Allegheny Ludlum is the leading producer of stainless steels in all forms. Ryerson is recognized 
as the top steel service center. It's a team to bring you the best quality stainless, quick, when 
you need it. 

Ryerson now stocks 2,351 shapes, sizes, finishes and alloys of Allegheny Stainless. It’s the 
most complete line of stainless anywhere! And Ryerson takes the inventory cost from you, gives 
you as quick service as your own stockroom. 

Whether your order is for Allegheny Stainless sheet, plates, bars, or whatever, Ryerson has it 
in stock. Trained salesmen and technicians to help in selecting or in fabricating are at your 
beck and call. 

For top quality Allegheny Stainless from warehouse stocks, call Ryerson. Allegheny Ludlum 
Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


ALLEGHENY LUDLUM 


for warehouse delivery of Allegheny Stainless, call RYERSON 
Export distribution: AIRCO INTERNATIONAL j 
EVERY FORM OF STAINLESS . EVERY HELP IN USING iT © ———— 
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PORCELAIN 











ste , 


WILLIAM E PIERCE 


Manager, Product Engineering Dept, Porcelain Enamel Institute 


Coating with porcelain enamels is no longer as simple as just picking 


a gleaming color — or one of the new patterns. It’s also important to know the 


engineering properties concerned, and the best process for the 


application. For the story — clarified in chart and pictures — turn page > 
Product Engineering SPECIAL REPORT 


Copyright 1958 by the McGraw-Hill Publishing Co., Inc 





Stippling or 
Speckling 


Embossing 
(as a pre- 
liminary) 


Decorative Processes for Porcelain Enamels 


Typical 
Applications 


Space heaters 
Oven linings 
Flame-heated 
appliances 





Stoves 
Appliances 


Interior archi- 
tectural parts 





Stoves 


Air conditioners 


Low cost 


Good thermal-shock 
resistance 


defects 


Effective for large 
areas 

One-fire finish 
possible 

Covers sharply 
curved surfaces 


Eliminates distract- 
ing reflections 





Limitations 


Over-all pattern only 





Not suitable for 
detail designs or 
small areas 





Large surfaces only 


Flat or convex areas 


Table tops 


Cabinets and 
enclosures 





Stoves 
Appliances 
Signs 


Over-all pattern on 

large pieces in 

quantity 
ae ee REE 





Labels for trade- 
marks or identi- 
fication 


Small designs in 
fairly fine detail 


For irregular parts 





Labels for trade- 
marks or instruc- 
tions 


Decorative art 


Best method for fine 
detail in several 
colors 


For any shape 





Operating instruc- 
tions, trademarks 
Halftones, intricate 
patterns 


Fine detail with 
unskilled labor 


Low cost for long-run 
multicolor halftones 





Cabinets 
Enclosures 
Structural panels 


Appliances 





Large, flat panels 
only 





No fine detail 
Firing after each 
color 

Cannot cover highly 
curved surfaces 





Design not accu- 
rately positioned 





Small sizes 
Skill required 


Applied on fired 
finish coat 





For small areas 


Cannot cover highly 
curved surfaces 


Spots or speckles of 
one or more colors 
on background 


Line pottern in 
contrasting color 
over base color 


Multicolor graining 


Rough textural 
shading 


Wood-grain, marble 


Any design that can 
be printed from a roll 


Solid areas of color 
overlying base color 
Color areas sharply 
defined 


Multicolor designs 
in fine detail 


Fine-detailed design 
(solid color or 
halftone dots) 





Adds stiffness 
Reduces objection- 
able reflections 
Nonskid surface 


Requires metal-form- 
ing equipment or tex- 


tured metal stock 


Patterned, raised 
design 


Texture 


Pebbly, usually 
glossy 





Smooth, usually Relatively 


glossy 


inexpensive 





Uneven, glossy 





Usually smooth 
and glossy 





Smooth, usually 
glossy 





Smooth, glossy 


Low stencil 
cost but high 
labor-per- 
piece cost 





Smooth, glossy 





Smooth, glossy 


Screen texture 


may remain 





Same as the 
textured 
metal base 





PRODUCT ENGINEERING - 


November 24 


1958 











The full spectrum... 
of color can be had in 





porcelain enamels. 




























































Decorative color for silver and gold was the first 
job given to porcelain enamels, but when their pro- 
tective properties were discovered, color then took 
second place. Parts coated with these enamels took 
on the familiar white and dark blue so common in 
sanitary ware and housewares. But now color has 
made a comeback and porcelain enamels are a lead- 
ing contender in the decorative-color field. 

Specifying a porcelain-enamel color, however, 
doesn’t mean merely choosing from a color chart 
Each type of finish has its own pattern, texture, 
and luster. 

Different patterns require different coloring proc- 
esses and these vary in the size and shape they can 
cover. They also vary in how accurately they reg- 
ister, and in the texture produced. Some processes 
get by with single firing. Others require multiple 
firings and this means additional bracing or a heav- 
ier metal base needed to combat the distortion. 
Some processes cover the base metal in a single 
coat, others need additional coats. Each coat adds 
to the total thickness, making it more brittle and 
subject to fracture when deformed. On the facing 
page is a chart showing the various decorating 





processes — comparing the finish each gives and its 
advantages and limitations. 

There are various lusters, which include: Glossy 

offers a smooth surface with low friction, ease of 
cleaning, high reflection, and a high sheen; semi- 
mat finish (satin) — reduces glare and other objec- 
tionable reflections; full-mat — provides some fric- 
tion to give a nonskid surface. This full-mat finish 
should only be considered for special purposes be- 
cause it tends to retain dirt and stains, and is less 
resistant to attack by the weather. Recently intro- 
duced are the metallic lusters such as gold, copper, 
bronze and gun-metal, and a whole spectrum of 
luminescent porcelain enamels now under develop 
ment is expected to appear shortly. 

Color combined with versatile engineering prop 
erties is One reason why porcelain enamels are 
forging ahead in industrial and consumer fields 
Now you can get patterns simulating wood grain, 
leather, marble — also speckled colors and textures 

without sacrificing the decorative enamel’s in- 
herent properties: 

Chemical resistance —to attack by organic 
solvents, chemicals, gases, warm mild alkalis, and 
water. Available also are grades immune to most 
acids, including sulfuric and nitric. The familiar 
hot water tank with its glass lining — a porcelain 
enamel — illustrates one type of long-lasting cor- 
’ rosion resistance. 

Heat resistance — porcelain enamels can stand 
brief exposures to 1500 F, intermittent exposures 






to 1100 F. For continuous service, temperatures Textures on metals... 
should not exceed 750 F. They also have high ther- break up glare from glossy 
porcelain enamels without sacrificing 


stain resistance or cleanability 55 
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Speckling adds gold... 

as second color upon steel. 

The gold enamel is scraped off stiff 
brush onto fired background coat. 


mal emissivity, and thermal-shock 
resistance that withstands sudden 
temperature drops. Special ceramic 
coatings (high-fired porcelain enam- 
els) can protect metals up to 2000 F, 
and sudden freezing temperatures 
have no harmful effects. Although 
these special coatings are limited to 
the more conservative colors of 
green, gray or black, appearance here 
is secondary because parts at these 
temperatures should be shielded 

Physical properties — because 
they are hard as glass, the porcelain 
enamels are abrasion-resistant. This, 
combined with low coefficient of 
friction, gives a smooth, nonwearing 
surface. Some newer coatings de 
veloped for aluminum also promise 
to permit modest post-forming 

Electrical properties —noncon- 
ducting porcelain enamels are good 
insulators. They also serve as resis 
tant films. Some of these enamels 
have electrical resistances ranging 
from 100 to 300 ohms per mil. In 
sulating properties decrease with ris- 
ing temperature but are still useful 
up to 500 F. 


Color permanence — the non- 
Stone-like face is given steel by spraying one or more colors at an 


angle onto a dry enamel background. 
All these polytone colors are then fired together. 


fading and nonstaining porcelain 
enamels retain their attractiveness 
as a decorative coating. There is now 
a full range of colors including pas- 
tels and dark, rich tones. 


EDITOR'S NOTE: Additional articles on 
porcelain enamels and other high-tem- 

perature coatings for steel parts: 
Print becomes iad So Be ; : “Porcelain Coatings on Steel,’’ Feb 
permanent... . . is ae 17 ‘58, p 75 — new low-temperature 
on these labels, Ke 4 Loo enameis and better process control now 
instructions and dials, Se a i. rey Bedok permit one-coat porcelain for cold-rolled 


when letters or decal Fay *S? . ; steel; gives basic facts on porcelain coat- 


transfers are fired into o, ay t. . ing to simplify design. 

porcelain enamel. b> + “High-temperature Coatings,”’ Jan 20 
: ‘58, p 61 —basic factors influencing 
choice of coatings for high-temperature 

resistance to corrosion and erosion. 
“Hot-dipped Aluminum Coatings, 
Oct 28 ‘57, p 57 — how to substitute 
less costly base metals, lower fabricating 
costs and reduce maintenance by gpply- 
ing latest aluminum dipping techniques 
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Iw AN EPIC YCLIC 
GHAR? 


Here’s fast solution to the first phase—knowing the maximum 


number of branches—when making an epicyclic-gear feasibility 


study. It speeds up design of the desired gear system. 


R J WILLIS JR, Lightweight 


gr -geo 


stem need not get 
cTmining the maxi 
can be incorporated 
parate lavouts for 
roach that <« ipitalize 
ind star gears 
nicnce ind referent 
when 1 Spe in 
n input and 
ince betwee 
olution 


Or 
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circle subtended arc length to its chord length. Eq (6) 
indicates the number of branches possible. As before, a 
factor must be applied to handle the unknown items, 
such as clearance, gear teeth addendum and others. Eqs 
(6a) and (6b) indicate final results. 

When all variables are included that can affect the 
possible number of planet gears that can fit into the 
annulus formed by the sun pinion and ring gear, the 
final formula is Eq (10). Here, all factors have been in- 
cluded and there is no necessity for the addition of the 
discrepancy factor used in Case I and Case II. 


Comparison of Results 


Relationship among the three cases can be established 
by assuming M, = 4 and d, = 3. The number of branches 
using a 0.8 discrepancy factor is: Case I, 5.03; II, 4.80; 
III, 5.21. A factor of —1 gives: Case I, 5.28; II, 5.00; 
III, 5.21. It appears that a discrepancy factor of —1 gives 
closer and more consistent results. Actually, in construct 
ing the graph from the Table, the numbers comprising 
the solution are rounded to the nearest whole number. 

Star gear results, after changing formulas to use a 
value of M, = (M, — 1)/2, give similar results. Hence, 
the graph is applicable to both planetary and star gear 
systems—star system being one less in over-all ratio. 


GRAPH PLATTED FROM TABLE 
(Using overage values for 
2/Py +C, Selected values 

will shift cose I curve) 


Cose! Ny =Ulyete)°t 
C - > (08) 
om * Sin) 


+22") 
Ce aE, 


NOMENCLATURE 


= Pitch diameter of planet gear 

Pitch diameter of sun pinion 

Pitch diameter of ring gear 

Planetary action diameter = d, + d, 

Over-all epicyclic ratio for planetary gear 

(d,/d,) + 1 

Ratio of planet gear to sun pinion = d,/d, 

Ratio of ring gear to sun pinion = d,/d, 

Radius of planet action circle = d,./2 = (d, + d,)/2 
Circumference of planet action circle =xd,.=2zr». 


| 


Based on the geometry of sketch in Case I and the 
nomenclature, the following equations are apparent 
M, = (d,/d,) + 1 
d, = d,M, 
d, = d, + 2d, 
d,/d, = M,— 1 
d, = d,(M, — 1 


Equating like terms, Eqs (C) and (E 
d, + 2d, = d,(M, — 1 
Substituting Eq (B) into Eq (F 
d, + 2d,M, = d,(M. — 1 G 
Solving for M, and clearing terms 
M, = (M, — 2)/2 (H 


Based on the geometry of sketch in Case II and the 
nomenclature, the following equations are apparent 
Sin B = (d,/2)/(1/r,; 
Cc T peat 
Ratio of are length subtended to its chord length is 2 
Che 


a’ I, 2 


Substituting for C in Eq (1 
2 


Substituting for 2 and d,/M 
X = |(d,/M + d,|B/d 
Substituting Eq (H) for V 
X = [M,./(M.— 2)|8 


Substituting into Eq (J) for 2r,. 


Sin 8 = d,/(d, + d,) = d,/I(d, 


= M,/1+ M, 
Substituting Eq (H) for M, 


Sin 8 = (M, — 2)/M,, 
or 
Pe sin=! (M, — 2)/M, R) 
Therefore, substituting Eq (R) into Eq (P) 
X = (M,/M, — 2) sin (M, — 2/M,) (S) 


Based on the geometry of sketch in Case III and the 
nomenclature, the following equations are apparent 


Ratio of are length to chord length is 


X = 2r,.8/[d» + (2/Ps) + C1) 


Sin 8 = [d, + (2/Pa) + Cr)/2rpe 
and d,/M, for d, 


Sin 8 f ame i) + Cx\/(dp/M,.) + a5 


Substituting (d, + d,) for 2r 


2/Pa) + Cr\/(d,/! 
= 1/(1/M, +d, 
M,i(2/Pa 
Substituting Eq (H) for M, 
VY, 2)/M, -+ 
VM. — 2)((2/Pa) + Cr|/Med; 
VU. — 2)[d, + (2/P2) + Cr\/Med; 
Solving for 
re sin™! 


Substituting d, 
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BRANCHES POSSIBLE IN AN EPICYCLIC GEAR EDITOR'S NOTE: Epicyclic gear studie 


have been a continuing subject of cover 

age in these pages Listed below are 

CASE Il CASE I! t relevant articles concerning problems met 
: ik in calculations, selection, and applicati 
—— Seem Epicyclic Gear Train Calculations 

Eq (6a) Eq (10) 5 Apr ‘57, p 186—step-by-step computation 

finds forces and speeds by reducing the 

64.86 65.92 | train to its component parts and analyzing 


33.50 34.4) 


CELE AT ITS 


the center member 

Epicyclic Gears for Control Mechar 
23 .00 23 isms,” Feb ‘57, p 194,—method of apply 
17.75 18 ing and calculating 2-gear epicyclic systen 


to control mechanisms 


ISS 2; 


Pe Rees 


14.6] 14 Stress Cycles in Planetary Gears 
25 57, p 219, tabulates formulas for fir 
00 the number of stress cycles a 
receives during its life 
88 3.38 rm Formula for Epicyclic Gear Train 
Large Reduction Mid-Oct S7, « 
shows configuration and cal 
a reduction of 500:1 r greater 
Genera Equations for Solving A 
Planetary Gear Ratios Mid-Oct 


12a, indicates that the solutions for a 


oO co moO N O UW &F WHN NHN HN KN 


sar train arrangements are derived wit? 


variations from one ba 























enoth 
¥ 


sublended by 
hor 3 


Ip 


CASE | CASE Il CASE Ill 


Circumference of planetary action Circumference of the planet action Same reasoning to account for arc length of subtended 
circle is assumed to be oa straight line circle (C, is made up of a number chord as used in Case Il applies—except that depth of gear 
of length rid, +d Hence, the of arc lengths (( which subtend teeth and clearance between planet gears is added. This 
number of branches is chord lengths equal to the planet gear accounts for all of the variables that affect the number ‘ 

diameter (1,,). The number of branches planet geors possible 

possible is then the circumference of 
the planet action circle divided by the 
arc length (C’). The ratio of arc length 
to chord length is designated by (.\ 
which is equal to (f Hence, the 


\ 


number of branches possible is 
Above result is an equation in terms 


of the planet gear to the sun pinion 
Substituting Eq (H) r \M/, gives the 
number of branches possible in terms 
of the over-all ratio, which is normally 
known 
For power trar 


to 15. therefore 


blocks ore used ir 


in. Therefor 
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DESIGN FEATURES 


Carriage travel . 





Here is a lathe that has not overlooked aids to automatic 
operation. The carriage is worked by a pair of potentiometers . . . 
a templet-controlled mechanical amplifier 

controls direction and speed of the cross slide. 


Particularly adaptable to small-lot production and rapid setting up, this control systen 
also simple enough to minimize maintenance and adjustment. The Model LQ automa 
lathe is produced by Seneca Falls Machine Co, Seneca Falls, NY 


Closed-loop system 


Electronic Mechanical 
omplifier power omplifier 
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, Mu/titurn bond 
t l t | } ? ; ; - 
it d : 


_ alt 


B 


Templet control 


Output 








PRODUCT DESIGNS 


LIGHT 
Replaces 
Heating Instrument 


Another familiar phenomenon is turned into 
a delicate tool—now for optical surgery. 

Light from this machine is concentrated and 
directed into the human eye where it sub- 


stitutes for a cauterizing electric needle. 











The method grew out of research by German opthal 
mologist Gerd Meyer-Schwickerath into why retinal 
burns were suffered by people who watched eclipses 
4-step with the naked eye. His technique focuses light, six 
overload switch times more intense than that from the sun, into the eye 
The machine was developed in conjunction with Dr 
H. Littman of Carl Zeiss Works, Oberkocher, W. Ger 
many. Its use: to “weld” a detached retina. Source 
of the light is the arc from a high-pressure-gas dis 
charge in a xenon lamp 





Light source Pos tive electrode 
xenon lamp within the lamph ‘ - re 

h tube that swivelling 

tl 


: 
tton on the handle 


lamp and optical 
tv light thi 


x lamp loadings 
h providing ov 
provided | 
! l 


bservers eye ondensing lens 
bjective Shutter 


Mirror D Diaphragm 


j 


4 


weight 
: 
Potients eye Lom, _ 


Concave mirror... he operator lo ks through a hole in center of the 


ncreases intensity of the light sourc o by reflecting the vhich is mounted on the control handle, to regula 


+ 


image of the lamp back upon itself. Light path is through the light. The push I itton-operated shutter alters 
shutter, condensing-lens diaphragm and objective lens to a in the ratio of 1:50 or 1:100 for observation « 


rotatable opthalmoscope mirror, A 12 mm-dia image of th vation 


| 
ondenser is formed in the plane of the patient's pupil. Final Brackets for the xenon lamp and concave mirror moun 
focus of the light source is on the fundus, or base, of the niversal carrier at front of lamphouse. Counterweight 


patient ye—resulting heat provid 1iterization mirror bracket balances weight of tube and control hand 
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more 
ww.  SUITACE 
polishing... 


Sample material B 


Boll bearing 
Of many factors that inhibit galling of 


Tachometer 


7 VA 


“ ~f metals, the most important is a pre- 


Test stand... vue 
for investigating galling. Rotating member is clamped conditioned surface. Here are test 
to spindle of milling machine. Load on samples is 


measured by noting deflection of the proving ring as results showing why components should 


recorded on dial indicator be “‘worn-in” before they take loads, 
and why cast irons are less likely to gall 


than the steels or brasses. 


WILLIAM H MOORE, General Manager 


Meehanite Metal Corp 


THIS IS GALLING 


When metals are in sliding contact, 
friction may cause particles from one surfac 
surface to adhere to the other. The has less te 
resulting tearing action that damages ] 
one or both surfaces is called Galling. 
If galling is severe the two adja- 
cent surfaces may actually weld to- 
gether. This is Seizing. When the ethicient of 
weld is broken and part of one sur- typ 
face adheres to the other, it’s called 
Pick-up. Ordinary chipping or frag- 
menting is Scuffing. When portions 
removed from a surface cause only 
scratching and light gouging, Scoring 
occurs. Thus, galling comes in several 


5 naecnc 

e of the Beilby 
that usual 

Other fact 


ty 


degrees. 

Its main cause is believed to be 
instability of atoms or molecules on 
a metal surface. Linked to their 
neighbors on three sides only, they 
retain a strong capacity to combine 
on the fourth side—explaining the 
adherence between two such surfaces. 
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in these two tests... 
one combination gailed rapidly until parts seized; second com- 
bination developed protective Beilby layer, as indicated by 
drop in friction resistance. 


Superfinished Steel Sliding on Cast Iron 





yy 


Polishing superfinished steel . . . 
with heavy load (100 Ib) caused surface to ‘“‘flow thus 
developing gall resistance 


Machined stee/ on hardened 
& honed cast iron 


No galling 





Seizing seldom occurred where the coefhicient was be 


low 0.15—but it was almost certain when the coefhcient 
4 xceeded U 20 
INFLUENCE OF SURFACE FINISH 


\ metal with a coarse finish has a higher tendency to 


call than one with a fine finish because it requires a 


64 





TESTS 
SHOW PREVENTIVES 
FOR GALLING 


Machined Steel Sliding on Cast Iron 


00 cycle 


LAE pe 


res! period 


Results of ‘wearing in”... 
parts to develop gall immunity. Load was applied in 100-lb 
increments with 45-min. rest after every 400-lb cycle 





Lower friction torque . . . 
of cast-iron (Meehanite GA) combination indicates 
likelihood of galling 


Heat-treated cast iron... 
shows definite resistance to galling as compared with ordi 
cast iron 


onger wearing-in period to produce an effectiy 
lever. Machine marks, drags, cuts, scratches and 
nequalities are all potential causes of galling t 
On the other hand, a dense cast iron with good mac! 
ibility and ability to take a high polish is an im) 
first step toward avoiding trouble 

It is dificult to measure the exact effect of 
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COMPARISON OF MATERIALS 
Surtace Condition Finish, microin Seizing Load, Ib ts of 
\l ich ned LOO0 
Did not sei 


Did not seiz 
Seizing Load, Ib 


EFFECT OF HEAT TREATMENT 


EFFECT OF DENSITY 


+] ‘ 


on the 
il film 
ver itself 
1 Cast 1rol 
it seizure 
nsiderably in abilit 
brication. Additive EDITOR’S NOTE 


92 
4 


cid to mineral Parts.” Jur 


1e 
COE ficient or frich weor and how 
galling And tatty similar in versati 


} ; 


iid provide <tr in lengther te 
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THIS 
MONEY-SAVING 
GUIDE TELLS 
HOW TO SIZE UP 


RELAYS 





Power available 
to the relay coil has key effect on design 
Sketch also shows that each relay 
characteristic influences every other—make one 
change, and another may be necessary 


Technology has made tremendous strides with 
these electrical switching devices. But a relay able 
to switch 10 million times may be as unnecessary 
in many applications as it is expensive. And 
design will run into fewer troubles, too, when 


selection is made to fit an exact need. 


RALPH PROBERT 


Project Engineer, Potter and Brumfield, Princeton, 


A zealous salesman sold a shipment of electrical rela 


to a manufacturer of garage-door openers. Design had 
planned for a relay that would operate once when the 
door opened and once when it closed. The door was 
guaranteed for five years, so the manufacturer said he 
But long life, to the 


salesman, meant a million operations, and that’s what 


wanted a relay with “long life.” 


he specified. Simple arithmetic shows that, to justify 
such a relay, the door would be opening and closing 2¢ 
times a day for 100 years 

That exemplifies how easy it is these days to over 
specify relays. Technology can now provide relays that 


will outlive most appliances and electrical equipment 
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Your Scorecard for Relays 


The questions to consider when appraising a relay fall into the following 17 categories. They cover 


the specifications usually sufficient, 


1—Contact arrangement. Single-pole single-throw? 
Double-pole double-throw? 6-pole double-throw? 

2—Open-circuit voltage. Are wide contact gaps 
needed? 

3—Load to be switched (for each circuit). A motor? 
Resistive load? Lamp? 1 amp or 10 amps? High 
surge of current at start? 

4—Coil-actuating current. Ac or dc? Watts or milli- 
watts? Low or high frequency? Must coil carry 
max current continuously? What about overvoltage 
conditions? 

5—Duty cycle. One operation a day? Or 60,000? 

6—tife. 10,000 operations? 10,000,000? 

7—Speed of response. Operate in 200 milliseconds— 
or 20? Release in 50—or 5? What about time 
delay? 

8—Settings. Operate at 80 v and release at 40? Or 
operate at 10 v and release at 8? 


consumer use. You can get a 


1 million maybe even 100 million tim 

that 

ty, and shocks of g 
yet it will operat 


times out LUUL,UUU 


lectromagnetic relay 


14 


It can switch 
You can store i 
For special applications, such 

G25 aniex 
api 
requirement ir¢ 


nt of up to 5! 
+80 F for five vears 
lav is well worth th 
But when all those 


: ' 
iT lower-cost Teia\ will often 


amp at 30 \ s de 


not absolut 


handle the 


» i 
well—if the specifications are 


gone over carefully 
with help from a relay engin« 
\ good way to apprais : in terms of spec 


versus standard. Answers stions listed in 


page wil indicate that a stock 
relay can do the job 


Moreover 


tions must sacrih 


categories on this 


many specific applica 


il 
standard type. For 


example 
e A high-speed rela 
one, and cannot have 


e \ closely 


on small voltage or 


»p 
iS Many moving parts 
that 
current differences does not perform 
well if ambient temperature vari 
@A heavy-duty power needs high contact pr 


sures and cannot operate on a lo 


adjusted relay ind releases 


pulls in’ 
wideh 
relay 
w current supply meant 
for a more sensitive 
e Hermetic protects 
mosphere but results in 
contaminates contacts 


relay 


sealing iwainst unfavorable at 


insulation deterioration that 


Special relays can usually be 
standard ones, but this raises the 


made by modifying 


cost—often too high 
for the ordinary user. Yet when design demands unreal 
tt) 


istic safety factors, such modifications become necessat 
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9—Coil resistance. 
1 ohm? 1000? 
10—Ambient temperature. Over 250 F? Less than 150? 
11—Government and other requirements. Military 
specs? Underwriters Lab (U/L) specs? Joint Indus 
try Conference UIC)? 
12—Atmospheric conditions. Humid? 
sive? Explosive? High-altitude? 
13—Shock, vibration, acceleration. What are forces 
and directions? Are they applied a few times or 
continuously? 
14—Size and shape. Must the relay be small? 
15—Mounting. Brackets? Socket? Supported by wiring 
only? 
16—Connector. Solder? 
Threaded-terminal? 
17—Physical protection. 
pered with? 


How much can be tolerated? 


Dusty? Corro 


Plug-in? Printed circuit? 


Will it be stood upon? Tam 


mple 
An inductive load, 
mponent greater tl 
contacts must 
not indu ve 


1 +} 
( ati 


resistance 
imount 
open-circul 

ircing 
Deposits on contacts inte: 


significantly 


expected 
from the coil. Thi 


alway 
exists 
ment are ! 


Shock and vibration mak« 





Electromagnetic vs Other Types 


The electromagnetic relay 


; 


Electronic tubes a1 














New solid-state 
in l : i 


; 


Thermally operated 


; ; ‘ 


Electrostrictive 


THE POWER SUPPLY The cb 
diagram. Diff 
that open and cl e conta nee for a large nun 


power, e relat in troma 


tuat 


genetic relays available from one manutactur 


pecification t give An extremely sensitive relay needs less actuati 


c illows great but costs mor And the lack of surplus power 


elf-cleaning bility of th t 


| 
ntact , ositir conditions 


knowledge « Owe! lv is essential t he circuitry 


| ( 
ipplication and will often enable the supplier ilso important 


standard relay. De is usually better sistance ] 


can | lerated and what other 


same circuit And 


f rectifiers must be added to tl if anv, 
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iuse the 


hold 


drop-out 


High-speed operation can 


} lard + . 
inmdara relay 


REPRINT of this article con be obtained for your reference 


file by checking No. E50 on one of the Reader Service card 


bound in this issue. For other reprints available see ‘Current 


Reprints listing in this issue on page 115 


EDITOR'S NOTE For other articles covering various phases of 


the broad subject of electromagnetic relays see articles 


MUST IT BE SMALL? 


} below 
has produced man o 


miniature sul 
lv + 


CIV, trans 


Telephone type relays (also useful! for industrial contr 
Relays for Step-by-Step Circuits Nov 11 ‘57, p 101—versatile 


; 


stepping relay switches 100 circuits in sequence; the nonsteppir 
telephone type was covered in a series—'‘‘Electrical and Me 
chanical Detail,’ Oct ‘50, p 130; “Coil Construction 
ing Nov ‘50, p 14] Arc Suppressior 
p 136; and “Typical AC and DC C 
For adverse atmospheres 
57 pi 2 —keeping contact 
pheres eliminates contact oxidat 
yperates the contacts 


Electronics ¢ 


Time-delay 
slay Re 


permi 
Circuit design 
ogic Functions 
MEMORY notat 
56, p. | 
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Even something as old-fashioned as swaging—which 
the village blacksmith practiced in a slow-motion mannet 
—can go modern. Each pounding blow nowadays is 
more powerful and can be repeated at a rate as high as 
4000 per minute. And new type rotary swaging machines 
add advantages to what has become a high-speed method 
for shaping metal—to tolerances between those of good 
machining practice and precision grinding tecknique 
Let us see what it is that today’s swaging can do, which 


materials to choose, and when to specify the process 
The method works metal with formed dies that slid 


in and out radially while revolving within a cage of rollers 
Centrifugal force opens the die halves—and the die back 
ers, striking the rollers, force the dies inward at a fast 
pounding rate. Blows per minute vary from 1800 in large 


machines to about 4000 in the smallest ones 


Reducing the outer diameter of solid bars is one of 
the simplest jobs that can be handled by this method 
Oversized bars are hammered to accurate size and the 
excess material is squeezed out as additional length. N« 
material is wasted. Hot-rolled steels can be swaged to 
within cold-rolled limits and also be given improved 


surface finish—for about 4, the premium cost of cold 


rolled. Swaging can also reduce bars with cross-sections 


Recently introduced swaging other than round, although the final swaged area is always 


machines have increased usefulness round. In addition, the newer die-closing machines per 
of this high-speed method for mit necking in the center without working from either 
end 


shaping metal. The author gives tips lapering hollow shapes gives venturi tubes, nozzles 


on choosing suitable materials, and other irregular structural shapes. Here, swaging 
es down the diameter crowds more material into the wall 

and specifying shapes and tolerances. 

section. A common size for tapered tubing—widely used 


in furniture, for example—is 1 to 14 in. OD reduced to 


LLOYD A WHITING, Chief Engineer s in., with the tapered length running from 5 in. to 28 in 
Swaging Machine Div, The Torrington Company Ihe longer lengths are usually swaged in more than one 


step. The limiting factor on maximum tubing diameter 
is wall thickness. A good maximum figure for thick- 


DIMENSIONING AND TOLERANCES 
FOR SWAGED SHAPES 


Solid rod (straight or tapered) Tapered tube 





Size Tolerance @ Outer surface—same tolerances as for solid 
Va in =0.001 @ Inner surface cannot be controlled without mandrel 
Sg in + 0.002 
1 in + 0.003 @ With mandrel, min wall thickness is about 0.030 in 
for each additional 
V2 in., add + 0.001 
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ness is 1/40 of the OD, though this varies somewhat 
with material. 


MATERIALS FOR SWAGING 


Ideally, a material for swaging should allow elongation 
of at least 25% and a good spread between the yield 
ind ultimate strengths. For ease of swaging, materials 
can be ranked in this order: phosphorized copper, copper, 
iluminum, brass, plain carbon steel, then stainless steel 
Che nickel-base alloys like monel and Inconel are gen 
erally dificult to swage, as are titanium, zirconium, 
uranium and rhenium. However, limiting the reduction 
in each pass and increasing the number of passes will 
often swage these materials. Or, the swaging action may 
be altered to give a squeezing rather than a hammering 
blow. In general, it is easier to shape the softer-annealed 
materials because they are more ductile. For example, 
copper tubing swages more accurately than stainless be 
cause of less springback 

Zest stainless steels for swaging are these: 302, 304, 
305, 321, 347, 403, 410, 430, 443 and 446. If stainless 
parts must be machined afterwards, the 400 series is pre 
terred—these straight-chromium stainless steels do not 
work-harden as severely. Best types here are 403, 410, 
430 and 443. Leaded materials, regardless of the base 
alloy, are poor in swaging because the lead initiates 
cracks. 

\luminum swages easily—except under high local pres 
sures. These may weld the aluminum part to the dies, 
causing galling. Designs should therefore be limited to 
a 20°-included angle. Anything steeper is out of the ques 
tion, whereas with other swaged materials, 20° can be 
exceeded sometimes. Aluminum alloys with copper addi 
tions are troublesome too—they age at room temperature 
ind lose swaging qualities. 

Preplated materials normally can be swaged and tapered 
without peeling the coating. Even chromium plating 


Double-tapered tube 





@ Outer surface, same tolerances as for solid 
@ Inner surface cannot be controlled 


@ Small ID can be held to normal tolerances with straight 
mandrel 
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WHERE SWAGING STANDS OUT 


High speed 1 in./sec, average 


5 in./sec, for sizing 


Stronger parts Its cold-working 
strengthens materials 
Slender parts gain needed 


strength 





Good surface 20 microin. is normal 
finish 15 microin. in certain cases 
Straight parts Part worked uniformly 
around circumference 
Roundness 
and close tolerances 


Equivalent to cold-drawn 
shapes 











can be swaged, but it has a tendency to wear the di 
more than other coatings do 

Ordinary welded tubing may have hard spots or surface 
discontinuities that cause excessive tool wear or buckling 
of the part during swaging. Swaging seamless tubing 
may seem an added expense, but will often lower reject 
enough to make it pay 

Surface finish on OD of swaged parts 1s 
proved. On the ID of hollow shapes this 


reversed 


usually im 
picture 

1 slightly rougher surface results becaus« 
the material, under compression, gathers locally. Onc 
solution, where this factor is important, is to swag 
wainst a mandrel—giving the inner surface the finish 
of the mandrel 


EDITOR’S NOTE; For comparison of swaging with other cold 
forming processes that make similar parts, see 

“Power-spinning Conical and Tubular Parts,” Aug ‘56, p 135 
—compares spinning with other processes; gives effect on 
strength hardness and fatigue; explains how to specify tolerances 
and finishes. 

Pressing Can Make Complex Shapes,’ Jan 6 ‘58, p 62—+tells 
how combining pressing operations can give complex one-piece 
designs 


Necked tube 
With die-ciosing swager 
woll-to-dio. ratio, (5+ 





@ Outer surface—same tolerances as for solid 


@ Inner surfaces—small ID can be held with straight mandre 


inner taper cannot be controlled 
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Who s Minding The Store ? 


. ..in the magazine publishing business, it’s 


The Audit Bureau of Circulations (ABC) is a cooperative organization that 


sets standards of good business conduct for its publisher members. Once each 


vear ABC auditors carefully serutinize the entire circulation structure and 


operation of every member magazine. In a very real sense, therefore, they are 


“minding the store” making sure that no false or misleading claims are made 


regarding the size or composition of a magazine's audience. 








McGraw-Hill is a charter member of ABC and has 
supported its aims continuously for over 40 years. 
We believe this membership serves you by providing 
full assurance that every subscriber to McGraw-Hill 
magazines displaying the ABC symbol is paying to 


receive his copies. 


You’re the boss when you pay money for any maga- 
zine. Your vote of confidence and your renewals of 
subscriptions are dominant in the thinking of editors 
and publishers. Advertisers are vitally interested, 
too, and their support helps earn the dollars needed 
to do a stronger, more useful editorial job for you. 


Accurate Figures about you are the heart of 
ABC’s job. ABC does a candid, unbiased, certified 
audit of all subscription figures of member maga- 
zines — and of the subscribers’ jobs, functions, and 
locations. These audits help editors to tailor the con- 
tents of their magazine to your specific job interests 


You, the subscriber, win when you buy business 
magazines that hold membership in the Audit 
Bureau of Circulations. The ABC symbol signifies 
that the publication to which you subscribe makes 
every effort to provide you with the type of informa- 
tin you need to do a better, more effective job. 
It also indicates that the publisher maintains the 
highest standards of business ethics, 


McGRAW-HILL PUBLICATIONS 


McGRAW-HILL PUBLISHING COMPANY, INC. 


330 WEST 42ND STREET, NEW YORK 36, N.Y. 
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WASHERS 

















ACTUAL SIZE 


VENDING MACHINES 





GARBAGE GRINDERS 


LOW-COST, HIGH QUALITY ACRO APPLIANCE SWITCH 


Precision snap-action switch techniques make it available to 
(rolling spring type) you at a really low price. ACRO 
Yo horsepower rating 125 v A.C. rolling spring principle assur 
Compact design ‘“‘bounce-free’’ snap actior 
Spade terminals longer life 

Silver contacts WRITE FOR DATA SHEET 


Beryllium copper spring members > _« 
LAL * 


T Ss ‘ 
: ‘ , glo} NDS 
You can’t buy a higher quality or 3 S . G | 


more dependable door or control 
switch for appliances than this 
new ACRO Appliance Switch. Yet 
ACRO’s modern mass production 


ii. Kobertshaw Fulton 


ACRO DIVISION ¢ Dept.2111, Columbus 16, Ohio 
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ACRO LIQUID LEVEL SWITCH 
FOR APPLIANCES 


Dependable contro! of water level 
in automatic washers anddishwashers, 
ond liquid level in beverage dis 
pensers and similor equipment is 
assured by this sensitive ACRO con 
trol device Pressure changes in the 
fluid {or air) to be controlled, are 
transmitted to a pressure compart- 
ment, which causes a diaphragm to 
actuate a snap-action switch 


@ Factory calibration to close tolerances 
e@ Wide range of operating pressures 
@ Underwriters labeled 20 amps., 4, HP 
115-230 v A.C. @ Unaffected by over- 
loads to 60 psi © Corrosion-resistant 
e Available as multi-level or single 
leve! control 








PACKED GLANDS for 


These 11 design ideas cover spacers, leak-off points and radial sealing. 

Basic principles and types of packings were illustrated in the 

Nov 10 issue. Both articles give highlights from “Packed Glands for High 
Pressures: An Analysis of Fundamentals,” by Professor 

J. L. Thomson, and published in England by the Institution of 

Mechanical Engineers, 1 Birdcage Walk, London SW1. 


HOW TO BEEF UP SOFT PACKINGS 


Spacers with soft packing are an alternative when hard 
packing is not practical for the gland 


\Compressive Blocked Reinforced rings 
Seating , force pocking 
i) - 
= AD bey 


| 4. 4 Ae 





Formed spacers. . . Blocked packing .. . Lipped rings .. . 
transmit axial load caused by internal is specially designed to carry axial load perform same function as in (1) and (2 


pressure. The load is transmitted from on the block portion, leaving the sealing but wire mesh reinforces ring heel. Load- 
ring to ring; each sealing lip is left portion flexible. Each sealing lip acts carrying heel is therefore stiff enough 
free to conform to the rod surface. This independently. 


to prevent excessive ring-squeezing— 
avoids excessive friction forces that occur 


avoiding high friction forces and the 
resulting rod wear. Designs (2) and (3 
are less efficient than (1 


with soft packings. 


Friction -force LEAK-OFF RINGS 


vectors 
Da Also called “‘lanterns,”’ they are recommended for 
nfernel pressure x , all high-pressure glands. They prevent wastage 
direction > ott and mess by collecting leakage and conducting it back 
to the system. Seal leak-off lanterns with soft 
packing—but watch your design! 





POOR Poor design (4) is completely at variance with 
the theoretical ideal because the full compressive load 


Low-pressure —, f from internal pressure, squeezing the soft packing, 
séeaing rust fronster 


ring gives excessive friction load on the rod. Much wear 
Leak-off lantern ~ and overheating results 

high- 
pressure 
sealing 





(\ compression Satisfactory design (5) . . . is simple way of over- 
coming the problem. Thrust-transfer ring limits the 
SATISFACTORY low-pressure packing to about 20% compression 


y low-pressure 
High-pressure Leok-off — / pocking 
sealing 


qe ae Best design (6) has separate, low-pressure stuff. 
ing box. High-and low-pressure packing are separate, 
thereby increasing gland efficiency and improving 


a LBS se = | maintenance 
Wall seal —~ 
' . 6 2 
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HIGH PRESSURE 


RADIAL SEALING 





Leokoge path 


a _~ Encicting Leako th 
t z ring Molded cut-offs ahng 


fo i 


y p ——~ \ cE Loa ™ 
ma 






4 INCORRECT 
Chomfer inside e\| 
and outside |e \ Spbt 
P Chamfer , | (A) 
outside only a LEAKING RINGS 
CORRECT 
vik de <)> 
Leakage paths. . Split rings . 
in floating rings are avoided by chamfering the outer allow leakage ‘A through internal channels even if the 
edges only. Such chamfer will prevent the rod from joints are staggered. Modified section (B) limits circumfer 
being scraped clean of lubricating oil. This is especially ential circulation to a relatively small arc 


necessary for high-pressure gas seals 








a 


* 






Metallic packings . 
with conical faces fitted to mating faces on the housing 
O may leak by way of the stuffing-box wall and the hous 
ing bores. Half-lapped rings (A) do not seal leakage 


poth but joint (B) is satisfactory 







OTHER GLAND DESIGNS 









Pressure plate 


\ 


_ pa VINA 














“a 
y Cumulotive. a , Encircting 
= as spring 


axial force aT 
= -T \ interna! 
ww pressure 


Anti-extrusion ring 








































Packing 


<> 


Single packing ring 


: for liquid spring has no initial compres 












sion yet seals exactly the same way as 






a stuffing box. Sealing force results from 


internal axial pressure squeezing the Multi-compartment gland a 
pressure plate against the packing avoids buildup of axial force because individual spaces 
r When only one ring causes the entire isolate packing elements—force is taken by compartment 
O pressure drop, an anti-extrusion ring must walls. Each element is subjected merely to an axial force 
be fitted. Such seals require a rubber caused by the pressure drop across itself. When this is 
ized-fabric packing ring and a hard not excessive, the element is free to float with the rod- 


chromium-plated rod alignment changes are thus tolerated 
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AUTOMOTIVE PLANT® | | 


is saving at rate of 40 
carloads of coal per year 


q APPLIANCE PLANT 


is saving about 
5c per cabinet 


AUTOMOTIVE PLANT ) 


is saving about 
12c per body 


OG 


LARGE PLANT CABINET MANUFACTURER 


shut down one boiler because is saving approximately 
of reduced heat requirements 60% on heat costs 


high quality coatings... spectacular 
savings, too! New COLD BONDERITE SYSTEM 


These are not isolated cases. Everyone saves when they change 
from conventional hot phosphating to the new Cold Bonderite 
System! 

The difference is in heat required. Cleaner, rinse and Bonderite 
operate 40° to 75° cooler than in conventional installations. 

Results produced by the Cold Bonderite System equal the 
highest Bonderite quality standards. Chemical costs are comparable 
to hot systems. 

Many plants, from the largest on down, have changed to the 
Cold Bonderite System in their finishing lines. They’ve cut costs 
drastically. You can, too. Write or call today! 


pe, RKB RUST PROOF COMPANY 
VAN 2179 E, MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE TROPICAL 


corrosion resistant aids in cold forming rust resistant wear resistant for friction 
paint bose of metals 


heavy duty maintenance 
surfaces paints since 1883 


*Bonderite, Bonderlube, Parco, Parco Lubrite —Reg. U.S. Pat. OF. 
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Product Engineering 


for faster computation .. . 


CHART ANALYZES 
SINUSOIDAL MOTION 


mozZzmamumyA 


Quick method finds speed, acceleration, 
force and other values for 
spring-supported masses. 


- 


Dr K W MAIER, 


er, Acvanced 


Olin se 
Olin Math 





SYMBOLS 


] 


HOW THE CHART WORKS 
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50 Hp 220 Volts, 100 Hp 440,550 Volts Max. Polyphase 


compact desiqn saves 


Look for these outstanding 

features... you'll find 

parallel contact design provides them only in Cutler-Hammer 
ncreased electrical Three-Star Motor Control 


) 


aluable panel area 


fe at full capacity 
U-shaped cover easily removable for unobstructed 
inspection and accessibility 


ss moval bers 
low mass mova re memoers Straight through wiring line terminals at 


nsure Supervor ; the top, load terminals at the bottom 


nech ical lif 
NCCE TECCES OFF New pressure type terminals cut wiring time and effort 


Adjustable overload relays can be set to trip 
within 3% of full load motor current 
This is the new Cutler-Hammer NEMA Size 4 Starter . .. Industry’s first Precision cast overload sensing coils 
large horsepower starter offering all the desired features of the famous cant lose their accuracy 
Cutler-Hammer Three-Star Motor Control line. Smaller, more compact, Widely desired three-phase, three-coil overload 
protection is a standard optional feature 


this new starter simplifies control panel design and saves valuable panel 
van . no special attachments or enclosures 
area. Tests of the new parallel contact structure show vastly improved 


, , ie : . se Indestructible molded magnet coil color coded 
electrical life even when operated at full capacity. Further, this new de- 

: : for positive voltage and frequency identification 
sign reduces the size and weight of the movable members resulting in less 
Easily installed convertible electrical interlocks 
require no special adapters provide up to 


others, why don’t you? The new Cutler-Hammer Size 4 Starter < in- four exten central circuits 


impact wear and unsurpassed mechanical life. We've tested it against all 


stalls easier, x works better, < and lasts far longer. Get all the facts 
t » for the new descriptive bulletin EN125-W249, Cutler-Hammer 
1, Wisconsi: 


Available as non-reversing, reversing, and 
multi-speed contactors and starters in the open type 
NEMA 1, and all special purpose enclosures 


mm UTLER-HAMMER 
aeperoel a Cutler-Hammer Inc., Milwaukee, Wis. Division: Airborne Instruments Laboratory. foreign. Cutler-Hammer International, C. A. 


Associate Hammer Mexicana A t nt Ele nice rporation, Inc 


78 CIRCLE 132 READER SERVICE CARD PRODUCT ENGINEERING * November 24, 1958 









SINUSOIDAL MOTION (cont.) 





Working Example 








For a linear mass-spring system 


O Mass weight = 10 lb, spring rate = 25 lb/in 
deflection = 4 in., final deflection at end of strok« 
Since y = 2 and y, = 4, y/y 0.5. An ordinate 


this value cuta the circle at ¢/7 0.167 and 


From the 


7 27 V10/25¢ 0.202 sec 
UN 2r(4/0.202 124 in. /se 
P P 25) (4 100 Ib 
a 100¢/10 35864 in. sec 10¢ 









Absolute values des ribing the final status of th 


} 


ire found by multiplying the specif val 


sponding variable units 


t 0.167) (0.202 33.7 millisees 
t 0.866) (124 107 in. /sec 

P 0.5) (100 50 Ib 

a 0.5) (3864 1932 in. sec 





initial 
2 in 
trom 


1) Nit 
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FORMULAS FOR VARIABLES 
Variable Units | Formula 





. | 
Displacemet | Max d 
t | Max vel t 
in ce if 












+ 
+ 
+ 
e+ 
$--- - 


ie 4 + 





Other 


ratios:* 


ee et ee ee ee ee Oe th ee ee oe ot ee 





= 


* Specific acceleration 






Specific spring force is ( =) 
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UL@rAur suminue! 





















There is no substitute for stainless steel 


im automobiles 





No other material is as bright, strong and 

resistant to rust and wear as Stainless Steel. 

It gives every car the clean, exciting beauty that 
sells in the showroom and re-sells on the used car lot. 
Look for Stainless Steel on your new automobile. 


Specify McLouth high quality sheet and strip 
Stainless Steel. McLouth Steel Corporation, 
Detroit 17, Michigan. 


Mc LouUTH STAINLESS STEEL 
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Vibration-resistant fastener .. . 


ided 


Quick-coupling fine filters . . . 


| 
J iCcTIl i isten 
Ie 5¢ each, depending upon ind quantit I tock. Rock 
well Products Corp, 146 Central Ave, Newark 3, NJ 


Circle 1, Reader Service Card 


Ronningen-Petter Co 
330 S 27th St, Vicksbur Mich 


Keade Service 


Clear anodize for 
magnesium. . 


Multiple-plate clutches 


I'win Disc Clutch Co, Racine Chemical Co, Midland. Mich 
e 4, Reader Serv 


Circle 2, Reader Service 
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SIGNIFICANT COMPONENTS @ 


MATERIALS @® PROCESSES continued 





Psia transmitter . . . 
measu liquid or gas pressures from 
" Standard 


ubes mounted in 


unit consists 

sem 
evacuated and 

reference 


in absolute pressure 


other 


opening to line pressur 
insformers are mounted 
ls proportional 
ubes. ‘Transform 
electrical system 


each other so that 


l'emperature 
thermistors 1 

ich ve assembly. Standard tubx 
ide of K-mon Automatic ‘Timing 
& Controls Inc, Dept 206, King of Prussia, 


Penna 


ded by 


Service Card 


s 


Circle 5, Reader 


Overrunning clutch . . . 


transmit tore 
vacks off bands and 
rotation. Kngagement is said 
istantanec ind positiv J-H 
Clutch Co, 16580 Northville Rd, North 
ville, Mich 


Circle 6, Reader Service Card 


vidths of } 


Teflon ribbon cable .. . 
im \ t t 3 in. is woven rf parallel 


leflon and other 


I bbon $s f 


Teflon id wires with 


mm Sittin th sib] ror 


82 


particular being welded 


Auto-feed tip leaves one hand free t 


thermoplastic 


steady or turn work and to insert new 
rods. Seelye Craftsmen, 984 Central Ave., 
Minneapolis 13. 


Circle 9, Reader 


"v 
: - 





construction of small, inexpensive har 


nesses Increased numbers of conductors Service Card 


can be placed in square or rectangular 


channels, resulting from space-saving factor 


of square and rectangular harness con 


Flexible ribbon cable can be 


structions 
ipplications where motion is 


involved, such as being pulled over rollers, 


applied in 


oiled on drums—and as connections be 
Hitemp 
1200 


} 


panel doors 


Dept, 


tween chassis and 
Wires Inc, Engineering 


Shames Dr, Westbury, NY. 


Circle 7, Reader Service Card 


Disk-type electric clutches . . . 


itionary magneti oil are availa 


Drake m Cc! 


Miniature fluorescent lights . . . of magnetic flux passing 
for applicat vhere moisture, coolants buttress plate, disk assem 
dirt and ps render ordinary lights 

4-w fluorescent pirate d but 


x iled re fic 


hhy 


Upon release, separat 
indle S 


rating - 
Carlyle Johnson Ma 
Conn 


wattage 
Manchester 


10, Reader 


need for st chine Co 


on Shr burning 


Marblehead 


if 


. out > VI Circle 
Stocker & Yale 


Service Card 
Inc, 
Mass. 


Circle 8, Reader Service Card 


Fhp control motor. . . 
thstand ad 
Welder for thermoplastics . . . 


' 
I va vithout volta 


n, and compressed air or nitrogen 
’ iid to report average speeds of 


#5 in. per min. on simple flat or curved 


r-generator 
surfaces. A wide choice of temperatures 5 
offered by selecting 


7 
lement and 


ce 1} 17 
> Thililamp ou | Signal ine 


proper heating 


adjusting air-flow rate for CONTINUED ON PAGE 84 


PRODUCT ENGINEERING * November 24, 1958 








EXT HAUHU NARY BEARING PROBLEMS? 


“REALI-SLIM" BALL BEARINGS THIN SHELL NEEDLE BEARINGS 


“= 


ry 





Standard sizes 





NEEDLE ROLLERS RADIAL BALL BEARINGS 
FTTT) 
na hd 
; flat-end onal x ‘. rar r % 


Conrad design, Maximum capacity Angular contact 
types LC design, types design, types 
HC and BLC HM, BLM HA, BLA 





RADIAL ROLLER BEARINGS TAPER ROLLER BEARINGS 
ovale 
— ; 
poe 
VLLZA 


Straight inner ee Lensauil a eae 


~ 











Lipped inner Lipped inner 

straight outer one lip ovter strolaht outer 
c t > ~ 

race types RN side ring mill type RM 


RX and RNW type RP 


Two row, non-adjustable 


" } > 
Single row type TS type TNA 





THRUST ROLLER BEARINGS THRUST BALL BEARINGS 


* : we » 
yy Straight roller, flat race i I Ky S:. + Ds 
eet type RT ae nomena é SS 


Grooved race type BT Angular contact type BTA 


= cr 






































ECONOMICALLY SOLVED AT KAYDON 


When bearing problems seem next to impossible — record is one of remarkable success — designing and 
when design considerations appear insurmountable producing bearings others said “‘couldn’t be made.” 
— it’s time to call KAYDON. Extraordinary bearing problems are KAYDON’S 
You'll find KAYDON’S full-time, experienced daily assignment. The tougher the better! If your 
bearing-design engineers can take your problem in designs require bearings of exceptional thrust or 
hand — and take worries off your mind. Their radial capacity, close-tolerance precision and/or 
“‘Reali-Slim” section, or extra-large diameter bear 


ings up to 130” O. D., call or write KAYDON for 
specific recommendations, economical solutions 
You'll be glad you did 

THE ENGINEERING co RP. 


———————=—===MOSEEGON<eMECHIGCAH —— ee 
} 


wre to l/s outside hiame 


All types of ball and roller bearings — 4’ 


Taper Roller ¢« Roller Thrust ¢ Roller Radial ¢ Needle Roller « Ball Radial « Ba 
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SIGNIFICANT COMPONENTS @ MATERIALS © PROCESSES 


continued 





te rpn 
Woodstock, NY. 
Service Card 


5 d Tang l 
Rotron Controls Corp, 


rcle 11, Reader 


Polyethylene wire-ties . 
ind d cngag ( l kly oT I 


liy 
if 


Said 

ind a 4 

i hemically 

vert and heat-r unt. Richco Plastic 
Co, 4445 W Fullerton Ave, Chicago. 


Circle 12, Reader Service Card 


lation Availa with 

n Milsco Mfg Co 2758 
Milwaukee 
Circle 13 


N 33rd St 


Reader Service Card 


Mechanically held relays. . . 


itr pan not 


nl it 


ally held 
attachment 


imp 6 


Offered 
units with 2 to Relays are 
priced at $30 to $58 each, depending o1 
model. Attachment is $14. Square D Co, 
4041 N Michigan Ave, Chicago 11. 
Circle 


y i +U vf ps 


contacts 


14, Reader Service Card 


High-speed solenoid . . . 
designed to 24-lb load 
ompletes its than 


Unit is 


operate with a 


stroke travel in less 
millisec from circuit closing 
operation in ambient temperatures of 

65 to 160 F. Voltage rating is 24 v 

de and coil resistance is 19.2 ohm at 78 I 
Solenoid dust 
free atn sphere to 
ror aircraft 
tions 

i Square 


is built in air-conditioned 


meet government specs 
missile or ground-support ap 
Over-all size is 1.65 x 2-in.-dia 
four 
Telco Sales 


Div, Telecomputing Corp, 915 N Citrus 


mounting flange with 


holes is integral part of ease 
Ave, Los Angeles 38. 


Circle 15, Reader Service Card 


Miniature circuit breaker .. . 


accidental circuit interruption. ‘| 
ents breaker t 
Depre 


button will not interrupt 


hanism pt 
i 


overload conditions prevail 
iker is closed. Can b 
| Cope 


times rated 


talled singly or inks 


urrent up to hve 

iTies ntinuous current at am 
of 56 to 65 | Models 
uilable ratings of 0.05 to 25 


unp. E-T-A Products Co of 
6284 N Cicero Ave, Chicago 46. 


Circle 16, Reader 


nt 4 
bient temper ture 
we av with 


America, 


Card 


Service 


Hydraulic check valves .. . 


for systems to 5000 psi are available 


subplate-mounted and 


Blocks oil 


sandwich ty pe 


flow in one direction, alloy 


} 


1 }-in Subplate valves meet 


SIZCS 


standards and are availa 


American Brake 
Rd, 


Denison Engineering Div, 
Shoe Co, 1160 Dublin 
Ohio. 


Columbus, 


Circle 17, Reader Service Cord 


Nonlubricated coupling . . . 
iS One-piece nyion § \ Ds 


t nparabl t yin Sier-Bath 
Gear & Pump Co, 9249 Hudson Blvd 
North Bergen, NJ 


18, Reade Serv 


Circle 


Noble metal contacts .. . 


n m™ 
: 
tandard 


ume mag 


. CONTINUED ON PAGE 86 
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ALL NEW...AND 


Resistant! 


Hoover introduces a new, economical pillow block ball bear 
ing unit with cast housing of ductile material that absorbs NEW BULLETIN 106 


shock and vibration, assuring long bearing life. It is designed 

to carry light loads at normal speeds. DESCRIBES COMPLETE LINE 
The unit contains a pre-lubricated bearing featuring ultra- . OF NEW HOOVER PILLOW 

smooth Hoover Honed raceways and a perfectly matched set ee : —_— 

of Micro-Velvet balls, a guarantee of unexcelled quality. ee BLOCK BALL BEARINGS! 

Known as the E D series, these new pillow block bearings 6 

are available in shaft sizes from 4" to 156" 


Hoover also offers a cast iron pillow block bearing for Please refure esupen fer your capy 
light to medium load conditions, plus a wide range of flange 
and machine units 


rina 
4 


WATCH GQ 0 HOOVER! 5 South State Road, Ans 


BALL AND BEARING COMPANY 


5400 South State Road, Ann Arbor, Michigan 
ffice and Worehouse: 2020 South Figueroa, Los Angeles 7 


low block ball bearings 


Velvet are Hoover trademarks 
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Limilorque 
ACTUATORS 


= 


. Nees ~ 
~ _ ery | _ 


' 


for 
. 


UP OR DOWN 


oe 
OR ROTARY <> 


POSITIONING 


LimiTorque actuotors are effi- 
cient, sensitive, automatic heavy 
duty power-operated units for 
positioning machine parts or 
other assemblies requiring Linear 
or Rotary Motion. 


LimiTorque is an electro-me- 
chanical mechanism, using motor 
power through highly efficient 
and precision gearing, to impart 
Linear or Rotary motion 

Limit switches are available to 
limit the travel in either direc- 
tion—Thrust and Torque re- 
sponsive switches control thrust 
or provide emergency shut-off. 
With LimiTorque it is possible 
to control full travel accuracy 
to within .2%—LimiTorque is 
easily and accurately controlled 
by the mere “push of a button”. 
LIMITORQUE IS BACKED BY 30 YEARS’ 
EXPERIENCE IN MOTORIZING ALL TYPES 
OF VALVES— WHY NOT CONSULT US 
REGARDING ANY PROBLEM YOU MAY 
HAVE INVOLVING LINEAR ACTUATION; 


OUR ENGINEERS CAN NO DOUBT 
HELP YOU SOLVE THAT PROBLEM. 


LimiTorque 
PHILADELPHIA GEAR CORPORATION 
ERIE AVE. A G STREET 


PHILADELPHIA 34. PENNA 


ffices Primcig es 
INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID MIXERS + FLEXIBLE COUPLINGS 


e 
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New Parts and Materials continued 


Long life 
Friction re 


properties and a action design« 


into the 


depend on arcing to break down 


wiping 
contact motion eliminate need t 
contact 
Recommended for use 


surface resistance 


mg vote he Y Bid PRECISION 

JEWEL BEARINGS 
MEAN BETTER 
INSTRUMENT 
PERFORMANCE 


in circuits of up to OUU 
imp or less. Clark Controller Co, 1146 EF 
152nd St, Cleveland 10. 


Circle 19, Reader Service Cerd 


In today’s miniaturized instru- 
mentation Bird Sapphire and Glass 
Jewel Bearings show their unique 
properties to best advantage ... 
dry operation through temperature 
extremes .. . resistance to corrosion 
fumes and liquids . . . adaptability 
to special mounting arrangements. 


Bird Complete 
Jewel 
Assemblies 


. .. Save time and 
money, cut rejects, 
keep production 
flowing smoothly 
Special mounting 
techniques provide 
assemblies in 
ws or bushings 


Pilot-operated relief valve . . . 
has manually operated knob for instant 
Offered with 


6U gpm 


hanges in pressure settings 
to to 
Knob settings 


ZUU0U tools 


20-gpm or 0 capacity 


can change from 500 to 


psi, without 
for 
different pressure settings are required fre 


Webster Co, 


Especially suit 


scre 


ible machine wher at any styk 


tool application 


Cushion Jewel Assemblies 
ck pro- 
tection to any in 
strument tor 

pennies. V; 


cushioning 


quently Electric Racine, 


Wis. 


add sh 





Circle 20, Reader Service Card 
iriable 
ot Sil 
cone rubber con- 


F 
T 1S movem 
iminates 


ue to poor 


bbb bbbbrrAaaAs 








ing adjustmer 





mounting 


Compared with other types of bear- 
gs Bird substantially 
d their long life 


Je wels are 
“s sates ge ere S$ maintenance 
NEW CATALOG AVAILABLE 


nd ind Wilt tor yer 
Chard, WG 


Serving Industry With Fine Jewels Since 1913 


cators 


Gearcase oil gages... . 


heck of level within 


oil 
Standard 


designed for aircraft applications, is offered 


pe rmit imstant 


&CO.,INC 


transmissions or gearcases line 


(Continued on page 91) 
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Next... full seating 


in comfortable, economical 


(Based on NACCONATES® Diisocyanates) 


Either molded or fabricated from slab stock, automobile seats made 
entirely of urethane foam promise substantial savings in production time 
and labor. Yet urethane equals or surpasses any previous construction in 
comfort and all-around performance. 


Urethane can combine showroom comfort with minimum road jounce 
It eliminates fear of bottoming . . . reduces the sidesway in cornering that 
is usually associated with foam. 


Molding and testing automobile seating in cooperation with automotive 
designers and engineers is one of many urethane research projects 

under way at our application laboratories. We will gladly assist present 
and potential urethane users in new application development. Write 

for information, briefly outlining your interest. 


NATIONAL ANILINE DIVISION 
40 RECTOR STREET, NEW YORK 6, N. ¥ 


Atlente Boston Cheriotte (Chettencoge (Chicoge Greensboro 
Les Angeles Philedelphie Portlond, Ore. Providence Sen Francisco 
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new dimension in 
ibility! : 


You get up to 70° usable working angle 
(or equivalent shaft offset) with two 
Rzeppa Constant Velocity Universal Joints con- 
nected for double-action flexibility. 

Rzeppa | pronounced “Sheppa”™’) Joints, used singly or 
in combination, give 100 smooth torque w ith the strength 
and capacity required by heavy-duty coupling and drive-line 
applications. And every Constant Velocity Universal Joint is built 

for a long life of trouble-free service. 
Call or write todav for performance and engineering facts on the 
complete line of Rzeppa Constant Velocity Joints for every 


aircraft, marine, vehicular and industrial speed. 


ALLPEA to 


58R)-1 


THE GEAR GRINDING MACHINE CO., 3939 CHRISTOPHER, DETROIT 11, 
MICHIGAN « MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRINDING 
MACHINES 


10 


WORKING 
ANGLE 


Plus RZEPPA’S smooth 


money-saving action 


_ 


Old-fashioned pin or slipper-type joints 
speed up ind slow down twice during 
one revolution, must use precision 
ilignment techniques to compensate for 
“rock and roll” action at extreme angles 


‘adie mn 


Rze ppa Joints operate without chatter 
or bounce. Ball bearings deliver smooth 
rotation, reduce friction for longer joint 


and shaft life. 
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Flexibility at extreme low temperatures 


with THIOKOL’ PLASTICIZER TP-90B 


Gassing up aircraft in the deep freeze of the frigid 


zone 

. refueling on the wing in the sub-zero tempera 

ture of high altitudes 
it takes unique rubber hose to keep flexible in 

such extremes of cold 
Leading hose manufacturers achieve the low tem 
perature resistance needed by combining THIOKO! 
plasticizer TP-90B with selected types of elastomers. 


VAatcokol 
Toth ® 
CHEMICAL CORPORATION 
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THIGKOL plasticizer TP-90B is h 
with all elastomers and impart 
remains unaffected at 


For further details, send the 


FOR MORE INFORMATION 

Mail coupon to Dept. 41, Thiokol Chemical Corp., 780 N 
Clinton Ave., Trenton, N. J. in Canada: Naugatuck Chemicals 
Division, Dominion Rubber Co., Elmira, Ontario 
Gentlemen: P 

TP-90B 
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Follow the lead of the Leaders 
by coming to 


It is no mere coincidence that leading metal working shops make Rowbottom their source 
of supply for cams. Over the years Rowbottom has earned the position of “Cam Head- 
quarters”. From the pioneer developer of cam-making machines (Millers and Grinders 
specially designed for cam production) to the competent authority on the subject of 
CAMS, Rowbottom is in the unique place today of having its name synonymous with 
that of the word “Cams”. 


Diesel Engine Cam All this means that when you need 
cams, the most logical place to come 
is to Rowbottom where cam production 
originated and where the most com- 
plete facilities are available to meet 
the most rigid specifications by design- 
ers and production men for any type 
cam, conventional or otherwise. You 
outline your needs and Rowbottom will 
meet them promptly and eco- 
nomically. Also for custom rotary pro- 
filing service. 


Face Cams 
Steel Forgings. 
Hardened and Ground 


Send for brochures 


Steel Side just of the press 


The ast. 
ROWBOTTOM MACHINE CO. 
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2-Revolution index Cam 


10 SHEFFIELD ST., WATERBURY, CONN. 











There’s a lead-lag network 
in this SIZE 11 Frame! 


EAD’s 
Inertially 
Damped 

Servo 


FACTS from MEYERCORD 


for latest information on plant and product marking 
ask for these brochures ... free! 


WEYERCORD 


eee .AGT manning 


PLANT MAINTENANCE MARKING KIT Meyercord 


for Water, Heating and Air 

Conditioning Systems 

Now in use by leading manufacturers 

and service organizations. Provides 

standardized identification, absolute 

legibility, and permanency at re- 
aa es markably low cost. Kit includes 474 
ye i hy ben da sane assorted over 59 operational 
BEARIN subjects. Easily applied in seconds. 


mean snare LUBRI-CAL MARKING KIT 
: Takes the Guesswork Out of Lubrication 
An important preventive maintenance 


One compact unit—EAD’s 
high performance’ servo 
motor and an inertial dam 
per. Electrically equivalent j 
to a lead-lag network. This hy! me Gnas 
damper means: maximum , a 


velocity constants; excellent 
damping; line frequency in 
sensitivity; no wiring or pick 
up problems; suppression of 
residual noise; non-critical 
adjustments and no loss in 
shaft output. Meets signifi- 
cant military specs. Operates 
to 150° C. Supplied in sizes 
10 and 15 as well. 

Also available—Viscous 

Damped Servomotors. 

Write for complete data. 


15, 
astern 


PERMANENT MAGNE 
W FRICTION 


NL 
BEARINGS 





TYPICAL PARAMETERS 


Model No. 


SD1HLX7-2CC 








Size 
Frequency 


Motor Power 


Stall Torque 

No Lood Speed 
Magnet Damping 
Corner Freq., cps 


BU ORD Size 1) 
400 cps 


watts 
phase 


0.63 oz. in. 
6300 rpm 

100 dyne-cm-sec 
1) =0.3, f9=1.6 
t3=16 











ir 
CVICES, inc. 


90 
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381 CENTRAL AVENUE 
DOVER, NEW HAMPSHIRE 


program. The proper frequency of 
numerals, letters and instruction 
nameplates for identifying lubrication 
points and required lubricants on 
plant, production and operating 
equipment. Permanent, tough, oil- 
resistant transfers. 


DECAL MARKING METHOD 

Decal marking for “difficult surfaces” 
Heat, abrasion, weather and many of 
the new industrial surfaces are deadly 
enemies of most product markings. 
But not to new, improved Meyercord 
Decal Markings—types C, G, } and H 
(heat resistant). Ask for new brochure. 


the MEYERCORD co. 
Dept. B-318, 5323 West Lake St., Chicago 44, Illinois 
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New Parts and Materials continued 
in five sizes, with sight diameters from 3 
to 2 in. Specially compounded plastic sight 
is available with permanent graduations. 
Sight is backed with cadmium-plated re- 
flector that reflects oil level, even in dim 
light. Mounting flange is fitted with oil 
tight gasket. Gits Bros Mfg Co, 1866 S$ 
Kilbourn Ave, Chicago 23. 

Circle 21, Reader Service Card 


Nylon-body solenoid valve . . . 
is said to outlast and outperform steel 
Dry seal threads require no compound; 


will not vibration 


loosen under severe 
Hard-chrome-plated plunger is good for 
With bubble 
tight sealing, valve is offered in normally 
open, normally closed and directional con 
trol configurations, in all normal ac and dc 
voltages. Valve is said to be shock-resistant 
and pressure-proof. Prices start at $10.75 
Valcor Engineering Corp, 365 Carnegie 
Ave, Kenilworth, NJ. 


Circle 22, Reader Service Card 


millions of operating cycles 


Pressure transducer . . . 

measures smal] pressure differentials of 0 
to 10 cm of water. Pressure drop is ap 
plied across thin metal diaphragm to which 
is fastened the core of a differential trans 
former. Zeroing screw positions core. A 
output has amplitude proportional to pres 
sure differential across metal diaphragm 
Sinusoidal voltage with 3 to 5-v amplitude 
and 400 to 20,000-cps frequency excites 
transformer primary. Dimensions are 2 in 
dia x 3 in. Custom Engineering & De- 
velopment Co, 1429 S Ewing, St Louis 4. 


Circle 23, Reader Service Card 


Hollow-shaft differentials . . . 
in two 4-in. models permit interchanging 
of end gears. One has 0.880-in.-dia work- 
ing circle and 0.500 in. across the inside 
face of end gears (backlash is 15 min; 
breakaway torque, 0.07 in.-oz); the other 
has 1.032-in.-dia working circle and 0.563 
in. across inside face of end gears. Both 
can be modified in backlash and breakaway 
torque. Reproducible tracings of mechani 


(Continued on page 94) 





New G-E NE-51H glow lamp 
gives 20 times more light! 


«+» without changing bulb size or shape! 


| 
| 


| 
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Do your customers complain that indicator lamps seem to 
fade out when general lighting goes on? Here's a tiny but 
powerful glow lamp that’s built to make indicators more 
readable—even in today’s better lighted plants and homes, 

The new G-E NE-51H gives 20 times more light than 
the familiar NE-51 when operated with the recommended 
resistors. It has the same bayonet base, same rugged con- 
struction that stands up under shock and vibration—and 
it uses approximately 14 of a watt! Rated at more than 
5,000 hours, it’s ideal for machine tools, electrical controls 
and household appliances—plus hundreds of other appli- 
cations where a brighter indicator is called for. There are 
considerable advantages in size and space over larger 
lamps of equal brightness—and they fit standard holders 
—AC only. 

If you'd like more information on this versatile new G-E 
Glow Lamp, and how it can solve your indicator problems, 
write: General Electric Co., Miniature Lamp Dept, 
PE-118, Nela Park, Cleveland 12, Ohio 


Progress /s Our Most Important Product 


GENERAL @® ELECTRIC 





Machine Tools And a 
Power Transmission paar y caine 
sea 
LE GU-A packaged 
a containing both —- 
stationary seal faces enc neat 
metal housing. Stock sizes for 


950 through 4.000. 


pac And Compressors 

3 parts ‘Sinic ane tock 

j 5 zle or j k 

sizes “og Shafts 250 threes 000 “ep 
= gh 4.000. 

Relea, a Specially designed 


al f : 
the stuffing aig installation outside 


through 4.000. ock sizes for shafts 


ee 


A Complete Line 
GiIts SHAFT SEALS 
For Every Application 


These modern, mechanical, face-type seals are carried in stock — 
to save you time and money. Write for detailed dota. 


GITsS BROS. MPFsc. Co. 


1838-A Seuth Kilbourn Avenwe * Chicage 723, Iilinois 











e Specialists In Lubricoti: Devi And 
Heavy Machine Tools | = sn Lbriating Devices And 
> igh-speed, 
STYLE DPC — A hig 
bo aced seal, for more ree ae 
installation in heavy indus = 
machinery. Stock sizes for shafts 
950 through 4.000. 


J tor 
YLE SGU —A fac 
ST type seal for the sit 
user. Stock sizes for s 


7) —— ) through 1.000. 


Aircraft Engines And Accessories 


STYLE HH — Absolute minimal space 
(both radial and axial) under extreme 
conditions of temperature, pressure and 
seal face surface speed. Features pres- 
sure balance when fluid pressure is 
applied internally or externally. Stock 
sizes for shafts .250 through 4.000. 








rae 


SN UENMVOCTIMOCT £8, I FIO 


Substantial cost savings for 
companies who can use it! 


Here’s an idea for engineers who want to reduce 
costs for profit improvement. 


Simple design and high-volume production of these 
new clutches for motors and small gasoline engines 
mean substantial savings to you. And your quantity 
requirements make little difference in the cost. 


If your equipment does not incorporate this starting 
feature, think of the benefits. Smaller motors can be 
used for running rather than starting loads. It provides 
low-line voltage protection on jobs where transmission 
lines are not adequate. You get smooth, gradual pick- 
up, and the motor is never called on to deliver power 
below its maximum torque speed. Starting current 
demand is reduced. It’s a foolproof safety device 
protects against stalling or overloads, yet does not slip 
at operating speed. 


Gasoline engines may be started easier. The load is 
automatically applied at the engine’s most efficient 
speed. It prevents stalling and accidental equipment 
damage. 


The new clutch is manufactured in three types — all 
can be used with a pulley, sprocket, gear, or coupling- 
type drive on machinery, appliances, and gasoline 
engine equipment — any application on which auto- 
matic start and stop applies. If you already make or 
buy clutches, couplings, or drives for no-load starting 
and idling or overload protection, write for Fairbanks- 
Morse prices and evaluate the cost savings. 


Send coupon and application data, we’ll send literature, 
recommendations, and prices. 


/ 
}) FAIRBANKS-MOoRSE 


A name worth remembering when you want the BEST 


» 





A NEW 
AUTOMATIC 
CENTRIFUGAL 
CLUTCH 


designed by 
FAIRBANKS-MORSE 
for the toughest 
usage you 


can name 














D5 « REWIND AND ELECTRIC STARTERS « WATER SYSTEMS « GENERATING 


ALES © DIESEL L OIMOTIVES AND ENGINES 
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Simple and dependable—only four moving parts 
Compact, no-maintenance design 

Proved long life on chain saws 

Operates in either direction 

Mounts in any position, as clutch or sheave 
Smooth, low- or high-speed actuation 

Economy of mass production 

Prevents overloads, shock, and engine pulsations 
Smaller motors can be used 


Smaller clutch can be used at motor 
than at jackshaft 


No slip at normal operating speeds 


Fairbanks, Morse & Co., Magneto Division 
Beloit, Wisconsin 


[] Please send literature o 
Name 

Company 

Street 


City 
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NOW, A STANDARD LINE OF 
DUFF-NORTON WORM GEAR JACKS 





The economies of standardized production now can be realized by 
machinery designers who use Duff-Norton worm gear jacks for accurate 
positioning of loads weighing as much as several hundred tons. After 
25 years of experience and hundreds of custom designs, Duff-Norton 
engineers have produced a standard line of eight jacks ranging from 2 to 
100 tons in capacity which will meet almost any requirements. When 
jacks are used in an arrangement, added economy can be realized in 
raising unevenly distributed loads, since all models now have a uniform 
raise which permits jacks of varying capacities to operate in unison. 

Worm gear jacks are purely mechanical devices, and they can hold 
heavy loads in position indefinitely without any creep. Functioning as 
components of machinery or equipment, they can raise or lower loads, 
apply pressure or resist impact. Worm gear jacks can be furnished with 
raises up to 24 inches, and they will provide exactly the same raise for 
years without adjustment. 

Thousands of these jacks are in use on feeding tables, tube mills, 
welding positioners, pipe cut-off and threading machines, testing equip- 
ment, aircraft jigs, loading platforms, rolling mills, conveyor lines, 
and numerous other types of equipment. If you have a positioning 
problem, write for complete information, requesting Bull. AD-66-DD, 
which includes drawings and full specifications. 


DUFF-NORTON COMPANY 


P.O. Box 1889 «+ Pittsburgh 3O, Pennsyivania 
COFFING HOIST DIVISION °<: Danville, Illinois 


DUFF-NORTON JACKS a COFFING HOISTS 


Ratchet, Screw, OUFE-NORTON Ratchet Lever 


Hydraulic, Worm Gear Hand Chain, Electric 


New Parts and Materials continued 


il differentials a1 ivailab for design 


layout work Arch Instrument Co, 101 
Holmes St, N. Quincy 51, Mass. 
Circle 24, Reader Service Card 


Dual-element potentiometer .. . 


provides simultaneous control of tw 
by a single adjustment of a slo 
ombines two potentiometers 


measuring ¥sx4x14 in 


metal bond termination and 
provide approximately a | 
ntiometer rang Mounts ind 
vidually or in stacked assembli Bours 
Laboratories, PO Box 2112, Riverside 


Calif. 
Circle 25, Reader Service Card 


Ball bearing take-up unit... 


said to replace heavier, costlier types 
vhere excessive weight and capacity are not 
ded. Available in two basic sizes cover 
ight different shaft dimensions. Can 
inted by guide-type or bolt-typ 
ds and accommodates misalignment 
thout adjustment. Sealed and perma 
fabricated. Fafnir Bearing Co 

37 Booth St, New Britain, Conn. 


Circle 26, Reader Service Card 


Gearmotor line . . . 

onsists of single-, double- and triple-redu 
tion units, integrally motor mounted, with 
\otor capacities rated from | to 125 hp 


ind output reduction speeds of 780 to 74 
mm. Available in standard open dripproof 
m or totally enclosed fan-cooled 
losionproof Standard electrical 
ristics are normal torque, three or 
two-phase, 60 cps, 208, 220, 440 or 550 v. 
Lima Electric Motor Co, Dept 145, Lima, 
Ohio 


Circle 27, Reader Service Card 
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Now -a 


SPEED REDUCER 
FOR MOUNTING 


DETACHABLE MOTOR DESIGN 
permits motor change in minutes 
— avoids downtime for motor repairs. 


IT’S THE NEW OPTIMOUNT 


Ratiomotor for shaft mounting. It’s the 
compact power package you have needed ={el-pee 
to save space without sacrifice of top trans- ed 4s : 


mission efficiency. Single or double re- 


duction helical geared units deliver 87.4 
to 431 output RPM. Get details—find out 
how OPTIMOUNT can solve your drive de- 
sign problems. 
TRADEMARK 


HELICAL GEARED 


REDUCTORS * RATIOMOTORS 


AND FLANGED REDUCTORS 
FOR SHAFT-MOUNTING .. . 


OR IN STANDARD BASES FOR ANY FLOOR, 

WALL, OR CEILING MOUNTING POSITION 
OPTIMOUNT delivers maximum 
power, with highest efficiency, 
through precision-finished helical 
gearing made to BosToNn Gear qual- 
ity standards. Get details from your 
Distributor. He will demonstrate the 
many features that assure OPTIMUM 
PERFORMANCE. Boston Gear Works, 
71 Hayward St., Quincy 71, Mass. 


You can meet any drive condi- 

tions with OpTIMOUNT by using - 

standard models from stock. : FROM $STOC K 
Standardized, interchangeable 

parts permit easy adaptation to 

different drives. You save time in 

installation and maintenance, 

and reduce plant inventories of 

various types of speed reducers. 


1/6 to 15 H.P. DRIVES 


NEW 
CATALOG OP-! 
lists complete 
OPTIMOUNT data 
selection charts, 


YOUR application infor- 
mation. 
DISTRIBUTOR 
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STRAIGHT SIDE ROCKET CONE—Spun with tapered wall from 
1020 steel blank: 18” diameter, 1” thick. Inside surface 125 MIF. 























STRAIGHT WALL TUBE PRINTING BAND—Spun from ‘6’ thick 
aluminum to .060” wall thickness, outside surface machine 
finished to 4MIF, 


ROTOFORMS open new 


ROTOFORMING reduces cost of un- 
usual metal shapes—saves metal, elim- 
inates machining and surface finishing 


Che design possibilities for hollow metal shapes are 
now unlimited. The most unusual metal custom parts 
can be practically and economically produced by 
ROTOFORMING. 

rhis revolutionary new metal forming service now 
being offered by COMMERCIAL SHEARING & STAMPING 
displaces metal in a blank or preform. Rollers contact- 
ing the outside surface of the metal form it by high 
pressure as it rotates around a mandrel. The shape 
of the mandrel itself, at all times, controls the inside 
contour and size of the part. 


WHAT SHAPES ARE POSSIBLE? Basically, 
ROTOFORMS can be grouped into four main categories: 
Straight-Side Cones, Straight-Wall Tubes, Curvilinear- 
Wall Shapes, and Elliptical or Hemispherical Shapes. 
Pictured above are representative ROTOFORMS 
already produced by COMMERCIAL. Principal dimen- 
sions are included. 


WHAT ABOUT SIZE AND WALL THICKNESS? 


Che range of sizes for ROTOFORMS covers maximum 


CIRCLE 148 READER SERVICE CARD 


diameters up to 42” down to a minimum tube I.D. 
of 244”. Tube length can go as high as 100”, 

Steel blanks up to %4” thick can be successfully 
handled by ROTOFORMING where conical shapes are 
involved. And when it comes to forming straight-wall 
tubes the wall thickness of steel blanks can even go 
up to 4%”. When forming metals more ductile than 
steel it is possible to work blanks with even greater 
wall thicknesses than those above. 

With RoTOFORMS wall thicknesses—both constant 
and variable—are feasible. Walls referenced to C/I 
can be straight, curved, or tapered. And ROTOFORMS 
have been successfully produced with a finished wall 
thickness no greater than ! 


WHAT METALS CAN BE ROTOFORMED? 
A wide variety of carbon steels, stainless and special 
alloy steels, as well as aluminum, nickel, copper, 
molybdenum, magnesium and titanium alloys can be 
successfully ROTOFORMED. Even metal alloys such as 
4130 steel, 1100-0 aluminum, and hard to machine 
Hastelloy, can and are being used in the regular 
production of ROTOFORMS., 


WHAT HAPPENS TO THE METAL? The plastic 
deformation which metals undergo in the ROTOFORM- 
ING process elongates their grain structure and sub- 
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STRAIGHT SIDE MISSILE EXIT CONE—Spun with constant wall 
thickness from press pre-formed 1040 steel blank: 29” diameter, 
%" thick. 


horizons for metat 


stantially increases their strength. Tensile increases 
1% to 2 times, yield point is raised in even higher 
proportion, and fatigue strength is substantially 
improved. And ROTOFORMED parts can be heat 
treated to increase their ductility. 


Because of the plastic deformation of metal, 
involved. weld joints become unnoticeable when 
ROTOFORMED. And there are no hidden metal flaws 
in ROTOFORMS. Any metal inclusions or flaws in the 
parent metal are quickly uncovered during the 
ROTOFORMING process—appear as ruptures when 
pressure spinning rolls reposition the metal by physical 
displacement. Only 100% sound metal will produce 
successful ROTOFORMs. 


WHAT ABOUT TOLERANCES AND FINISHES? 
Extremely close tolerances and tolerances commonly 
associated with fine machining are routine in the 
production of ROTOFORMS. It is not uncommon for 
ROTOFORMED parts taken from the machine as is to 
have inside diameters held to tolerances of +-.000” 
—.003”, +-.005” —.000”, and +-.005” —.005”, 


> 


Inside areas of RotororMs finish to a glass-like 
surface—30 to 60 micro inch finishes being well within 
standard production practice. While outside surfaces 
finish to about 125 micro inch. 
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STRAIGHT WALL ROCKET TUBE—Spun from 4135 steel tubing 
(wall thickness ¥2’’) reduced to finished wall .051”, 


Shape design! 


Because dimensional tolerances and inside surface 
finish have a direct relation to the variation and finish 
of blank from which the ROTOFORM is produced when 
necessary the tolerances of a blank can be reduced 


and its finish improved beforehand in order to provide 
closer tolerances and a better inside finish in the actual 
ROTOFORM. In addition, the outside surfaces of 
ROTOFORMS can be brought to smoother finish by 


grinding, polishing or fine machining 


AN INVITATION FROM COMMERCIAL! This 
new metal forming process could be the practical 
and economical answer to your particular component 
problem. You can find out very quickly. Just a blue- 
print, sketch or prototype of your part in the hands 
of our engineers will bring you the complete cost- 
ind at no obligation. Address inquiries 
to Commercial Shearing & Stamping Rie Dept. G-48 
Youngstown 1, Ohio, 


Saving Story 


LONMUERCTAL 


shearing & stamping 
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LINEAR 
ACCELEROMETER 


RELIABILITY 
AND ACCURACY AT 
6S° F 
TO +200° F 


lat up to 500 


INSTRUMENTS, INC 


12401 W. Olympic Blud., Los Angeles, Calif 
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CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. 


available only when 


RELAYS—Catalos 


Ca h major reiayv-mian 


alphabetical order, fo 
erence and according to types or applica 


tions, for « ind de 
ut diagrams 
drawings. Relay Sal Box 
Chicago, Il 


iwineerng sign referen 
ind dimensiona 


PM, W 


Provides 


Circle 28. Recder Service Car 


CLEAR AND COLORED COATINGS 


Brochure, 36 pp. Information on coat 
: 


for use on glass, meta 


by spraying, screeni 
Gives standard col 
ind application data 
Chet - tie 
( 

Circle 29, Reader Service Card 
FHP SYNCHRONOUS MOTORS—( 
Ee I-4 S pp. Includ 


; 


data on 


erence Specs on 
haracteristics 
EF] bos 

HA if 


\ Stamford, (¢ 


performance 
rerence table s 


Circle 30, Reader Service Card 


FASTENERS-—Stock 


t, 60 pp. The 1958 


ANTICORROSIVI 
t, 86 pp; Pr 
Vhird Quarter « 


than 10, 


} 


N } 


Circle 31, Reader Service C 


FLEXIBLE TEFLON 
BLIES—Bulletin TC-101 


ind gives €ECS r ai 


HOSE ASSEM 
16 pp. Describes 


uilable flexible 


Circle 32, Reader Service Card 


INFRARED PHOTOG “TORS 
I hni i] bulletin Z 12 pp Desenl 


har Tl and | I ot 


ONDUC 


sulfide tor Includ 
photos and graphs. Infrared Industr 
P O Box 42, Waltha + Ma 
Circle 33, Reader Service Card 


ADJUSTABLE-SPEED DRIVES—Bull 
tin GEA-6234B, 8 


Explains standard 


PRODUCT 


For those catalogs and bulletins 


requested on company letterhead, see page 102. 


of general 
+-hp ful 
chara 


purpt \( 
ind 1 to 


ind performancs 


ipplications and key construction 


+1 
of controller, dc motor 


ntrol 


and ( Pp 
General Elect 


Station 


] 


1a\ 
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VARIABLE-SPEED 
\I-588, 8 pp 


DRIVES—B 
Describes and illustrates d 
f drive that 


f food and allie 


letit 
fulfills sanitar 
1 industri 
ondensed drive 
dim nsi 


Electr 
Circle 35, Reader Service Card 


GLASS FIBER INSULATION-—B: 
WPD DD 


rofiber rh 
LOF Glass | 
Ave, Toledo 1, Ohi 


Circe 36, Reader Service Card 


GLASS-SUPPORTED TEFLON TAPES 
LAMINATES—Bulletin, 6 pp. P nt 


i 
} ar f 1 list of properti 


tor sta 


srades, and discusses typi 

l'ables of ; and 
ncluded. ¢ 

Corp., Newark 


ich 
ontinental 
Del 

Circle 37, Reader Service Card 


HIGH-STRENGTH 


+ 


STEEL BARS—Bi 
(sIves | pertic S1Z anal 


teel +} 


+ 
Lila 


ma hini 2 
it treating. La Salk 
A, Chicago § 


Circle 38, Reader Service Card 


Steel ¢ 


WEATHER-PROTECTED MOTORS 
Bu n 5 pp. Describes h« ! 


en, supplemented with 
ial d Louis Allis Co, 427 
t St, Milwaukee | 


Circle 39, Reader Ser 


vice Card 


'WO-WAY AIR CONTROL VALVES 
| tin I-44, 2 pp. De 


ribes and ill 


(Continued on page 100) 
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CORROSION-RESISTANT SHELVING 


Precision Scientific Company, manufacturers of laboratory 
ovens, puts corrosion resistance into shelving by making it 
from nickel-plated, Penmetal expanded metal. Shelving 
stays bright and clean through many years of service. It is 
strong, yet weighs next to nothing. 


DURABLE ANTENNAE 


D. S. Kennedy & Co., found Penmetal expanded aluminum 
the ideal material for the huge reflectors of their radio tele- 
scopes. Inherent structural strength helps prevent distortion 
with movement of the reflector...corrosion resistance pro- 
vides ‘round-the-clock weather protection 


3 PRODUCTS—3 ADVANTAGES 


of Penmetal expanded metal 


FUNCTIONAL COIL COVERS 


Anheuser-Busch, Inc., St. Louis, uses Penmetal expanded alu- 
minum in their freezing unit to cover exposed ends of evap- 
orator coils. This provides extra prime surface for frost 
collection on the cooling coils and fins —increases efficiency 
of the units. 
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Here are three applications, typical of thousands in which 
Penmetal expanded metal has been used functionally to 
improve design. The wide range of valuable properties 
inherent in expanded metal makes it the ideal material 
for many, many jobs. 

Up to 80% lighter than solid sheet of its own area, 
the diamond-truss pattern adds rigidity and strength 
Gives free passage to heat, light, sound and air. Comes 
in carbon steel and corrosion-resistant metals 

Put Penmetal expanded metal to work for you. It will 
pay its own way and give you good return on your 
investment. For full details, send for 28-page catalog 
515-EM. 


PENN METAL COMPANY, INC. 
General Sales Office: 40 Central Street, Boston 9, Mass 
Plant Parkersburg W. Va 


District Sales Offices: Boston, New York, Philadelphia, Pittsburgh 
Chicago, Detroit, St. Louis, Dallas, Little Rock, Seattle 
San Francisco, Los Angeles, Parkersburg 


a name to remember 


PM.189 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 


Neu 


WHY CLASS ABEC 7 BEARINGS? ~~ 


Improved Running Quality in 
plications -ason 
Bearin Engineers Committes 

e Ant iction Bearing Manu 
irers Association, Inc., has estab 

7 as the highest United 

standard for manufacturing 
nees of miniature ball bearings 

ally available only on order 


critical ap 
why the Ar 


Class 


premium prices because of se 
nm from ABEC 5 production runs 
A BEC 7 bearings are now offered 
New Hampshire Ball Bearings, 
. as its minimum standard 
charge 

tem compa 

ABEC 7 

Ww ciosel 

‘ 


quality 


COMPARATIVE CHART) 








00000 

90015 
00000 00000 
0002 00015 
000 + .000 
005 7 





for outer 


affects air gap 


t operate 


S bea Ings 
rotation, you'll notice 
ts the ABEC 
from .0002” 
er ring 
from C 
modern 


> ALIOW 
max. to 
ABEC 

lass 5’s .0002 
. grinde 

a nominal zero runout ar 
expected 


tneretore, 


race 


usually be 
lerance, 


la 


ng t 
Same advantages a 

£ tatior 

Perpendicularity of t 


; 


aceway planes 

ation is a highly desirabl 
probability is determined 
elationship of Side Run 

Bore (Inner Ring), O. 

Ul Sides (Oute) 


and 


NEW HAMPSHIRE BALL BEARINGS, INC., 


a sm of sides 


yroove 


CIRCLE 152 READER SERVICE CARD 


100 


Hampshire Ball Bearings, Inc. 


il 


allelism with sides of both rings, wher 
bearings are properly mounted and 
seated. If raceway planes are not 
perpendicular to the axis of rotation, 
stresses and torque peaks will be de 
veloped within the bearing because 
of this misalignment unless radial 
clearance and enlarged raceway cu! 
vature are sufficient to compensate 
This effect may be observed in clamped, 
preloaded duplex bearings by shifting 
the relative position of the 
clamping and feel-testing 
Notice that the five perpel! dicula 
y features (2 through 6 in the chart) 
have much lower a n ABE( 
7 than in ABEC 5 differences 
n angular inaccuracy mean much i! 
running quality as bearings become 
smaller. For example, non-parallelis: 
of .0002” on a *s” O.D. (R 2 bearing) 
represents ar gula of about 
2 ites. But, on a 16 O.D. (R 
owance 


< min 
error. That 


rings, re 


owances 


These 


erro 


bearing), the 
4 minutes of 
why ABEC reduces 
one half or more. The 
minimizing angular error is also re 
ected in the AF BMA tables of all 

which l 
each c 


Same a means 
angular ’s 
allowances by 

f 


importance o 


ances, 
withir 


~~ red icec 


are reneraiy reaut 


ass as size of 
Envelope Tolerances (7 
chart) 
running 


change 


e ( no difference I 
The only ABE( 
s from bore tolerance of pius 
0, minus .0002 in C 
00015 in C 


litt 


make 
quality 


lass 5 to minus 
ass 7. This permits mount 
ing bearings to a narrower spread of 
fits. Although ABEC 7 

same O.D. and width tolerances as fo 

ABEC 5, we have O.D. to 

erance to pit Z ,» minus .00015' 
and, othe mar 


turers of i rument bearings, 


? 


allows the 
educed 


togethe ifac 
hav 


to minus .001 


educed wid rance 
The atte mize val 
axial spacing 

Other Factors that : running quality 
t covered by ABEC 
standards. They include: truth of 
raceway y, surface finishe 
retainer design and finish, radial and 
axial play and some ball qualities 
These are dise a in our 


handbe WOK 


DESIGN HANDBOOK 
OFFERED FREE 


latior 


of be arings are 


reometry, 


desig? 


70 plus page 
a great help 


n designing instru- 


cation 


ments or small electro 
mechanical assemblies. 
Write to New Hamp 
Ball Bearings, 
Peterboroug! a 


oe 


shire 
Inc., 
N. H 


PETERBOROUGH 1, NEW HAMPSHIRE 


PRODUCT ENGINEERING * November 24, 





Catalogs and Bulletins continued 


, | 
in luding ana 


13 Wiehe Rd 


valve 
price data. OPW Jordan, 61 
Cincinnati 13 


Circle 40, Reader 


trates bronz¢ 


Service Card 


MULTIPLE-POINT RECORDER CON 
FROLLER ASSEMBLY—Data sheet ND 
46.3366 2 pp Tells how assembly iI 
be used for 
6, 8, 12, 16, 2 
Simplified schematic 1 
Includes spec Leed 
4934 Stenton Ave, Philadelphia 44 
Circle 41 


measurement and 


or 24 thermocouy 


Reader Service Card 


HYDRAULIC COMPONENTS FOR 
MOBILE EQUIPMENT—Bulletin 1502 
Reviews dit ] rol val 


Circle 42, Reader Service Car 


HIGH-STRENGTH, FLAME -RESIS1 
ANT LAMINATI Tecl il data 


4 ] 7 ™ } ; 


Circle 43, Reader Serv 


ON PHOTO-VOLTAIC CELLS 


' 4 . Desis d 


SILIC 
B 


i 


Circle 44, Reader Service 


STATIC SWITCHING CIRCUITS 
B tin 105 pp. D 


Circle 45, Reader Service Car 


rOP HOLDING RETAINERS—Cata 
I'T, 12 pp. Spe ) 
~ PI I 


Circle 46, Reader Service 


PRANSIT AND INSTRUMENT CASI 


Lists s ird 


gD, 12 py 


11271 ¢ 


Circle 47, Reader Service 


PEFLON TUBES—B 


EXTRUDED 
15s ». Deser over | 


; 


(Continued on page 102) 
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YOU, TO0, CAN AUTOMATE IT YOURSELF 
... WITH SCHRADER AIR PRODUCTS 


Very often you can automate manufacturing opera- planned Schrader air control system. Chances are excellent 


tions simply by applying Schrader air controls to exist- that you can do the same thing—with Schrader air products. 
Air can do an almost limitless range of work: automatic 


ing plant facilities. 
Here’s a man with ideas who automated a complex job 
increased production, reduced unit costs, safely and easily 
without making a large capital investment. He did it with a quicker parts handling and assembly. 


drilling, reaming, clamping and holding, shearing, forming, 
staking, grouping and interlocking assembly operations for 





PROBLEM: Feed heavy wires into machine, shear off pieces, 
shape them, weld pieces together and eject as finished wire web 


bing. Fast. Economically. Automatically 





SOLUTION: Air Controls selected from Schrader 

line. Neat bank of valves—actuated by cams on master cam 
shaft—operate synchronized system. Clamps A feed wires t 

holding Clamps B as carriage moves back and forth. Counter 
actuated valve F operates cut-off shear G after desired number 
ch rad rmed } 


1eal 


of cycles. Wire C, fed from carriage D 


dies E, welded to the other two wires 


RESULT: One man performs double the 
at a fraction of the cost of a new machine 


ntr 


Design it yourself! Schrader Air C 








most reliable self-contained power units 





quickly to your manufacturing needs 








A. SCHRADER’S SON «* Division v 
477 Vanderbilt Ave., Brooklyn 38, N. Y 


How do |! start? How did others get started? Send + 
9 


and information about Schrader’'s Auvtomate-!t-Y« 
eodwisonet SCOVILL Nome 
Compony 
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Lightweight, corrosion resistant fibre-glass is 
the perfect material for this new Mark 32 
torpedo launcher designed and built for the 
Navy by APEX Reinforced Plastics. 


pale gt 


gt it 





Pag 


a amd 


i Ea 





High Pressure Air Bottles — fabricated by 
the unique filament winding process — 
they will handle pressures from 100 to 


5000 psi. 


APEX Fibre-Glass Pressure 
Vesse/s for Industry 


Light weight and corrosion resistance 
are the prime advantages of the fibre- 
glass reinforced pressure vessel custom 
manufactured by Apex. Other impor- 
tant features include attractive appear- 
ance, fire resistance, and resilience. 


In addition to offering a 40-50°% weight 
Savings over comparable metals, these 
fibre-glass vessels practically eliminate 
maintenance problems .. . in many ap- 
plications they cost far less than vessels 
manufactured from other materials. 


All APEX Fibre-Glass tanks and bottles 
are custom designed to meet the capa- 
city, pressure and shape requirements 
of each individual customer’s needs. 
Special fittings and specially selected 
linings can also be provided. 


Leading 
the reinforced plastics 


ndustry since 1948 


Fibre-Glass 


centrifugally molded us- 


Tanks — 


ing a tough fibre-glass 
blanket impregnated 
with thermo-setting 
resin — for pressures 


from 0 to 500 psi. 


Capex 


REINFORCED PLASTICS 


Washington and Elm Streets « Cleveland 13, Ohio « CHerry 1-7834 


CIRCLE 154 READER SERVICE CARD 


Catalogs and Bulletins continued 
012 and 1 in 
from 24 to 2 
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STOCK MINIATURE TRANSFORM- 
ERS—Catalog, 10 pp. Descril 
formers 


ind related magneti 


for electronic applications at 3§ 
ps. Illustrated 


wiring diagrams 


with dimens 
Gives electri 
es. Minitran Corp, 5 Oli 
2, N J. 
Circle 49, Recder Service Card 


and pri 


| 
Newark 


V-BELT DRIVES—Manual IP-1577, 12 
ct and install V-belt 


t trouble 


p lells how to sel 


how to det diagn failures 


orrect drive troubles 
cr mamtenan 
rvev for V-b« es 
Products Co 
Circle 50, Reader Service Card 


1..,] 1 
industrial 


AUTOMATIC TENSION CONTROI 
Brochure, 4 pp. Discusses of 
tension control and how it car 
Mount Hope Machin 
Taunton, Mass 
Circle 51, Reader Service Card 


peration ¢ 
wtomati 

be applied 
15 Sth St 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


SPHERICAL ROLLER BEARINGS 
Catalog 258, 48 pp. Covers five s l 


of self-aligning bearin 


dimension tables, load ratings 
basic dynamic capacity, and 
howing modifying sp 
19 pp are devoted to g 
information specifically relate 
bearings lorringto 


Bearings Div, South Bend 


MAGNETIC 
1105-1, 36 pp 


AMPLIFIERS 
Construction 
ind uses of magnetic amplifier 
sented in text and diagrams. C1 
xploded views illustrate design 
urves indi 
Simplified 
show how amplifier is incorpor 
Vickers In EF] 
ts Div, 1815 Locust St, St I 


struction. Performance 


rating characteristics 
matics 
into equipment 


Produ 


SINTERED BEARINGS AND PARTS 
Catalog, 68 pp. Includes 

data, dimensional toleran 
pecihcations of the 


properties of material used, standard bea 


classification and 
ipphication 
parts availal ind 
ing sizes, and microphotographs to 
structure Also, a bibl 
published on powder 
Wakefield Bearing Corp, 2 

St, Wakefield, Mass 


neta] 
n i 
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ITTICICS 


PRODUCT ENGINEERING * November 24, 1958 





NOW IN OPERATION |! 


New warehouse to make your Timken 
graphitic tool steel and 52100 tubing 
shipments faster than ever 


OW you can get shipments with more speed than ever 

before because our new warehouse for Timken" 
graphitic tool steels and 52100 tubing has speed built in 
Here’s how the new warehouse helps you: 


WITHIN 24 HOURS of the time we get your order, we can 
have the material on its way to you with the help of ultra- 
modern handling equipment and methods. 


FEWER DELAYS EN ROUTE. We built our new warehouse 
on main railroad and truck routes in Canton, Ohio, for 
faster shipping. 


ALWAYS A FULL STOCK. Moving steel to the warehouse 


now takes only minutes because mill and warehouse are 


SPECIALISTS 


PRODUCT ENGINEERING * November 24, 1958 


side-by-side. This makes it easier to maintain full ware 


house stocks 


WIDE SELECTION OF STEELS. From the new warehouse, 
you can choose from over a hundred sizes of 52100 tubing 
and fifty sizes of 4620 tubing Graph-Mo’, Graph-Au 
Graph-Tung", and Graph-Al are available in more than 
one thousand sizes. You can get Graph-Mo in hot rolled 
bars, rounds, squares, precision ground flats, billets o 
hollow-bar. 

Now, more than ever, when you want these steels fast, 
phone or write your order to The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio 
Cable: rIMROSCO”’. Tapered Roller Bearings, Alloy 
Steels and Seamless Steel Tubing, Removable Rock Bits 


Fine 
Alloy 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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ATERIAL 


(arnation 


2 


Tan 
Ke) 


4 HOT CHOCOLATE 


DRY CHOCOLATE DISPENSER. To meet special qualities in esthetics and strength, BAKELITE TMDB-5161 is used in 
molding the precision main parts of the new ‘‘Carnation”’ hot cocoa mix dispensers for use in the restaurant field. The high heat 
and-impact resistance of this styrene material makes it completely washable, and insures accurate, trouble-free service 

CIRCLE 156 READER SERVICE CARD Molded by Field Manufacturing Corp., Santa Monica, Calif. 





IS ALWAYS NEW ? 





... offering new freedom 


in design...and cost... 


PLASTICS and functional advantages! 


It continually appears in new compounds and forms to 

meet new specifications. 

It encourages the creative talents of design engineers, architects 
and interior and industrial designers. 


You know the answer— BAKELITE Brand Plastics. 


From the coatings on TV towers atop New York’s Empire State 
Building to undersea oil rigs... from the packages on 
supermarket shelves to molded appliance parts ... from Cup 
challenger yacht hull sealers to jet plane controls... 
BAKELITE Brand Plastics are solving new design problems. 


And BAKELITE Brand Plastics almost invariably 
offer cost, production and functional advantages as a plus! 


BAKELITE COMPANY WILL HELP YOU: Whatever your design z 
area, no matter how unusual the qualities you require for | 
forming, strength, rigidity, flexibility, ml 
insulation, corrosion resistance—explore 

the proven advantages of BAKELITE Brand Plastics 

and Resins. The material that’s new all the time! 

Technical representatives with years of training 

and field experience are available to discuss your 

special design problems. Write Dept. KX-51D 





THIS NEW AND DIFFERENT 
BLENDER, with separate com 
partments from which liquids 
are automatically mixed when 
poured, is easy to clean and 
hard to break. BAKELITE C-11 
acrylonitrile-styrene-copolymer 
is used for the outer container, 
for strength, chemical resistance 
and tow cost. The tid is 
BAKELITE Brand Styrene Plastic 
Molded by Avsco, Inc., Excelsior 


Springs, Missouri. : . ne ‘ 
7 Products oJ UNI 
AR BIDE, 


Corporation 











BAKELITE COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. } 
The terms BAKELITE and Union Cansuwe are registered trade-marks of UCC 


In Canada: Bakelite Company, Division of Un Carbide ¢ la I ted, T 7, Ont 
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Every design 
engineer 
should have 
this technical 
guide to... 


Precision Balls 
_- wa 


For the latest technical data on 
precision balls... in all grades, sizes 
and materials... from carbon steel to 
*Pyroceram... you will want this new 
Hartford Ball Catalog. It is the most 
comprehensive and easy-to-use guide 
on essential ball information ever 
published! Your copy will be sent 
promptly on request. Hartford wel- 
comes your inquiry on any ball appli- 
cation, standard or special. 


*Cerning Glass Works trademark 


You can be sure of 
your source with 
Hartford. Rigid 
quality control 
includes both visual 
and electronic 
inspection and gaging 


. —_ °°.» ~ 
; tford 


PRECISION BALLS * BEARINGS 


HARTFORD STEEL BALL CO., INC. 


42 Jefferson Avenue, West Hartford 6, Conn 
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‘! BEARING 








A modified Teflon* dry bear- 


ing in 10 sizes — 4" to 1%” 


ID for immediate delivery! 


T-Liner bearings consist of an outer shell of metal with 
a thin liner of Rulon: 


require no lubrication 
high resistance to wear 
wide temperature range | 
low co-efficient of friction 
unexcelled chemical resistance 

self compensating to pressure and temperature 


300 °F to +-525°F) 


Dupont’s TFE 


Send for special sample trial kits: 10 T-Liner bearings of 


any size of your choice — $8.50 


plastics division: $°J>CUMmS-la\-la-hilela 


BR'STOL ,.BixsBSEeE 


SMALL 
D-C 
MOTORS 


1/100 TO1 HP 


Speeds: 860, 1140, 1725, 3450 rpm. 
Voltages: 32, 115, 230 volts. 
Windings: compound, shunt, and series. 


Enclosures: for foot- or end-mounting; open, totally 
enclosed, explosion-proof, severe-duty, marine 
waterproof, Navy spraytight. 


Bearings: Bal! or sleeve. 
Special ratings and speeds also available. 


Features: Long life, high efficiency, quiet operation 
because of close tolerances, dynamic balancing, and 
spirally stacked punchings. 


Write to Section 634-21, Schenectady, N. Y 


FREE “4 
putin GENERAL (96) ELECTRIC 
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ABSTRACTS 


NLGI Annual Meeting, 
Oct. 27-29, Chicago 


For copies of papers write NLGI, 4638 J 
Nichols Pkwy, Kansas City 12, Mo 
Developments and Trends in 
Gear Lubrication 

As gear design has been modified 
to meet modern requirements, lubri 
cants have likewise progressed, and in 
recent vears this has been primarily 
iccomplished by the use of additives 
to petroleum oil These additives 


have provided onsiderable increase 


in anti-wear and improved film for 
mtacting surfaces 

mmon knowledge for 

both pressure and 

iffect the viscosity 

lati nship between 

temperature 1 iscosif is quite 
ommon | wledge and used exten 
nsiderable thought is 

ASTM. and thet 


1 uniform method 
ysitv. With 


Recent Developments and Trends in Industrial 
G ¢ E Ss Reynolds Socony 


Gear fubr 


Mobil Oil Co Inc 


Extreme-pressure Greases 
Uh nt technology concerning 
extreme-pressul nd high-temperature 


100-F t mpera 


sure 

ince to 

mposition at high 
major factor in 
the final additive 
rreases with mean 
iter have been 

sus members of 
Various homo 
shown to have 
ial results in com 
members of this 
developed during 
blend of. silicon 
fluid and an arvl 
i th kener 

sfully 


is low as 


Development of Extreme Pressure Greases 
R K Smith, E F Houghton & Co 
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Insert and Set 
From Same Side 


Cuts installation costs in half. 


High Clinching Action 
Pulls ports together with up 
to 600 Ibs. squeeze. Elimi- 
notes need to clamp. 


xi 


Wide Grip Renge 
Simplifies inventory, pur- 
chasing, inspection. Some 
length “POP” Rivet holds 
tight through thick or thin. 


Vibration Proof 
“POP” Rivets cannot bock 
ovt or become loose. En- 
sures tight assembly for 
yeors of use. 


Rains 


Low Head Profile 
Where space is importont, 
“POP” Rivets’ minimum head 
height eliminates clearance 
problems and improves ap- 
pearance. 


cy 


Least Back-Up Spece 
Strong, high strength “POP” 
Rivets need only enough 
bock-up space to provide 
room for set head. Gives 
more compact design. 


1958 


e Cut Assembly Costs 
e Solve Design Problems 


e Installed and set 
from same side 


“POP” Rivets cut install fastener costs 
add design flexibility, and increase assembly con 
venience because they are inserted and set from 
the same side. Up to 1200 can be set per hour 
right on the assembly lin even by an un 
skilled operator 

“POP” Rivets are precision made, hollow 
rivets assembled on a solid high tensile mandrel 
The setting tool pulls the mandrel head into the 
rivet from the front side, setting the rivet on the 
reverse side. Mandrel breaks under tension of up 
to 1600 lbs. and falls fre« 

You can cut installed cos‘:s, increase assembly 
convenience and secure I igh spec d trouble tree 
fastening immediately with ““POP”’ Rivets. No 
need for complicated or extensive re-tooling 
Simplify product design, cut handling time. Call 
or write us today now ind start cutting 
your installed fastener costs with ““POP’”’ Rivets! 
Or better still, send us a sample assembly for 
riveting 


“POP” RIVET DIVISION 
UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. * Phone: Keystone 3-661 1 
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; BOOKS 


Here’s how they cut equipment 
operating costs with 2000 psi 


DENISON hydraulic power 


Fluid Dynamics and 
Heat Transfer 


JAMES G KNUDSEN AND DONALD L KATZ 
Published by McGraw-Hill Book Co, 330 W 
42nd St., New York 36. 6% x 914, 576 pr 
$12.50 


limed 


deve 


FOR LOW-COST 
OPERATING POWER 
er r € N 9 


Why CATERPILLAR picks DENISON 
to power the No.9 Ripper 


HY? Because dependable 2000 
psi Denison hydraulic power 


helps Caterpillar build lower operat 


Strain-gage 
Techniques, | and II 
WILLIAM M MURRAY, ScD 


STEIN, SM 
Angeles 


quality proven field performance 
It pays off in helping keep Cat® units 
operating continuously profitably 


month after month 


PETER K 
California at Los 


and 


, } } University of 
ing cost and continuous, troublefree 


| 


Dept of Engineering. 81/2 x 11, 657 
rugged 


performance into its earth Ask your Denison Hydraulic Spe- 


cialist about how 
power 


pp 
moving units Denison hydraulic r) 
up to 5000 psi can im 
prove performance of yourequipment 
struction units to be factory-equipped nt 
with Denison hydraulic 


ICS¢ 1 
ase in point: Here's Caterpillar’s 


No. 9 Ripper—another of many con 


nt d it UCLA in Aug 


ponsorshiy 
equipment t 
The Ripper's hardworking teeth are 

powered by a single Denison vane 
type pump which provides plenty of 


reserve 
Plu All-weather pump 

Starting without pump damage 

speedy field servicing 


go” for toughest workloads 


; 
benesit 


less weight 
less cost-per-horsepower — with 


; h : nr hy 
a Denison pump as the heart of a 2000 PS! HYDRAULIC POWER... for oper she 


hydraulic system 
Caterpillar picks Denison hydrau 
lic equipment for reliability 


Der and Denison HydrOlLics are registered 
trademarks of Denison Eng. Div ABSCO 


DENISON 
7-2 40)|wese 
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ating Caterpillar's rugged No. 9 Ripper is 
delivered by a single Denison “T” series 
vane pump. Payoff: Jobs get done with trouble 
free power to spare for toughest workloads 


Engineering Vibrations 


LYDIK S JACOBSEN AND ROBERT S 
DENISON ENGINEERING Published by McGraw-Hill Book Co 
DIVISION W 42nd St, New York 36. 9 x 6 
$10 
American Brake Shoe Co. 
1194 Dublin Road ¢ Columbus 16, Ohio Chis introduction to the ana 
technical vib f linear 
HYDRAULIC PRESSES * PUMPS « linear systems is intended for the pra 
MOTORS « CONTROLS od the chadent } 
(Continued on page 109 


rations ind n 


Ing engineer 
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New Bo Iks 


view of the modern interest in shock 


problems, ook emphasize th 
transient state of motion and consid 
crs the steady state How 


important technical cases 


i Spec l il one 


ever, many 


steady state vibration are included. 


Sin book features a_ strong 


yhvsical intuitive 1 tr than mathe 


matical ipproach, no more than a 


ginning know { f difterential 


} 


equations is 1 lassical analvti 


il methods ; sed where feasible, 


use 1s made of approxi 
including the 


graphical method for the 


nd extensive 


mate methods phase 


plane step 

by-step solution of transient problems 

in both linear and nonlinear 
nd the method for 
vine 


systems 


Industrial Control Circuits 


SIDNEY PLATT. Published by John F Rider 
Inc, 116 W 14th St, New York 11. 5'/2 x82, 
194 pp. $3.90 


} 
| us is a 


Logic Machines and 
Diagrams 


MARTIN GARDNER. Published by McGraw 
Hill Book Co Inc, 330 W 42nd St, New York 
36. 9 x 6, 157 pp. $5 

Here is a complete survey of m¢ 
machines de 


chanical and electrical 


continue d 


logi na FCO! 


signed solve problems in f 
netrical methods f 
} 
i 


doing the 
he book begins with the 
logic of the Spanish mystic 


Same thing 


ecentri 
Ramon 
Lull; goes through the fascinating his 
tory of logic diagrams and machines 
ind concludes with th mplex, efh 
cient electrical machines of today 
Much of this material is published 
here for the first time. For instanc 
unfamiliar u 


Venn circles 


original 


one will find 


for the well-known 


SOTHIC 


explanation of an network 
diagram for solving problems in the 
propositional calculus, a popular ex 
position of the new binary method of 
handling the calculus, and instruct 

devices that 


for making cardboard 


quickly identify valid syll 


1 


Stanhope demonstrator, | 

Logic the Marquand m 

chine, and others are well describ« 
rat ] ] 


cd 


machine 
} 


mated 
logi ha 
tions re 


Properties of Gases 
and Liquids 


ROBERT C REID AND THOMAS K SHERWOOD 

Published by McGraw-Hill Book Co Inc, 330 

W 42nd St, New York 36. 9 x 6, 386 pp. £10 
[his book presents ] 

f the methods 


estim iting 


retical 
this, both theoretic 
methods of estimating 
substances are discu 
ym pared with data. Metho 
experimental 


vf such vari 


f new 


trapolation of 


? 1] 


unexplored 
temperature 
sented 
ok treats esh 
properti 


(Continued on page 112) 
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How you save time 
and money with 


DENISON 
Super Market 


hydraulic service... 


1. BRING US YOUR PROBLEM — Whatever 
hydraulic problem has you stumped. A trained 
Denison Hydraulic Specialist is ready to help 
you solve it 


2. WE'LL DEVELOP YOUR CIRCUIT — The most 
eficient hydraulic circuit to handle your specific 
needs. We can do this while you wait 


rors 


3. Pick OUT WHAT YOU NEED 
shelf—from Denison 's complete sto 
pumps 


i vaives and 
$000 ps 


motors 


4. TAKE HOME YOUR COMPLETE HYDRAULIC 
SYSTEM —Ready to work! Circu 


hydraulic parts are yours in one <¢ 


in CHICAGO 


7000 West 63rd Street 
Phone: REllance 5-7474 


and in- LOS ANGELES + DETROIT + CLEVELAND 
HOUSTON «+ ATLANTA + NEWARK 


it drawings and 
mplete package 


DEMISON ENGINEERING DIVISION 
American Brake Shoe Co. 
1194 Dublin Rood . Columbus 16, Ohio 


109 





Now! Plan Ahead, Be Ahead 





New front tracing tray can be ad- 
justed in length to stack tracings up 
to 14 inches wide or up to 24 inches 
wide. Tray adjusts to stack trac- 
ings or to allow fast removal for 
re-insertion. 


—— FF) 
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A flick of a lever provides front or 
rear print delivery. Rear print tray 
can be adjusted to different angles 
and to accommodate varied size 
prints up to 32 inches long. Roll-up 
attachment available. 





Spacious 92-inch long feedboard is 
formica-surfaced with chrome-plated 
metal edge. Vacuum apertures hold 
roll and sheet stock in position. 
Drawer and swing-out ash tray pro- 
vide added convenience. 
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with the Years-Ahead 





Reproduction Machine. . . 


BRUNING COPYFLEX 


Never before has a reproduction machine 
offered you so much to boost printmaking 
production, convenience and quality! 


Never before has a reproduction ma- 
chine been so “‘planned ahead” that it 
actually gives you TODAY the features 
you'll want and need TOMORROW! 


Now, in Bruning’s great new Copyflex 
Model 675, you get such radically ad- 
vanced operational features as an exclu- 
sive four-way tracing tray that can be 
adjusted to stack or to permit fast 
removal of tracings ...a unique system 
of vacuum ports in the feedboard that 
hold large sheets and roll stock in posi- 
tion ...a feeder band system that elimi- 
nates curling and wrinkling of tracings 
... enclosed, easy-to-load feed rods for 
roll stock ... an electrically controlled 
machine height adjustment. These and 
many other features...one-knob speed 
control, front or rear delivery, variable 


Wedel O77 


front print stacker, automatic separation 
... speed and simplify the operator’s work 
as never before! 


Providing optimum printmaking capac- 
ity are the 675’s full 46-inch printing 
width ...a mechanical speed of up to 75 
f.p.m.... and a fast-printing 7,500 watt 
lamp variable to 5,000 watts at the flick 
of a switch Add to these a new filtered 
air system that assures a cleaner lamp 
cylinder, cleaner prints, and a consist- 
ently high rate of output. For extra speed 
and flexibility, a new split-shade lamp con- 
trol enables simultaneous insertion of ma- 
terials calling for different printing speeds. 


All this and more is yours now in 
Bruning’s all-new Copyfiex Model 675! 
Act now to plan ahead and be ahead with 
the years-ahead reproduction machine. 
Available on convenient Lease-Purchase 
Plan. The coupon will bring ‘you free 
descriptive literature. 








- (BRUNING 
ME toy 
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Charles Bruning Company, Inc., Dept. 113-0 
1800 Central Road, Mount Prospect, Illinois 
Offices in Principal U.S. Cities 


In Conada: 105 Church St 1, Ont per | 


Toronto 
Please send me more information on the new Copyflex Model 675 
Name Title 
Company 
Address _ 


aa County 
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TRU-LAY PUSH-PULL DATA FILE 
SHOWS HOW TO SIMPLIFY * 
AND IMPROVE DESIGN 


VELLUMOID 


Vellumoid Materials... 
for that perfect seal! 


Carefully considered gasket 
applications demand the right 
gasket ... Look to Vellumoid 
for both engineering assist- 
ance and wide range of proven 
materials. 

The Vellumoid Company offers 
you 50 years of accumulated 
know-how in solving gasket 
problems. Our Sales Engineer 
is glad to work with your en- 
gineering groups. 

We'll furnish samples for test- 
ing on your applications. 


THE VELLUMOID COMPANY 


Worcester, Massachusetts 
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SEND FOR YOUR COPY OF 
THIS DESIGN MANUAL FOR 


STAN DARD 
— INSTRUMENT » 


SEND NOW for your copy of this new, complete 
design manual on standard and special submersible 
instrument cases. Illustrated in color with complete 
information on 120 basic types and sizes. Made of 
drawn aluminum. Big savings in time and money 


are yours through use of TA standard cases 


MILITARY MODELS submersible per MIL-STD- 
108C. Also meet applicable portion of MIL-T- 
945A. Time-proven under every service condition. 


Write today for your copy of this new manual. 
Quick service, three-week delivery on first article. 








Y | 
COMPLEX MECHANICAL | 
ri LINKAGE 
» 


-, 


rs) 








vibration rattles. 





%. 

Aa 
Push-Pull remote con- 
trols, shown here, are 
flexible, have but one 
moving part, and give a 
lifetime of accuracy 
Mechanical linkages ar« 
complex, are made of 
many parts, weer at 
many points, and pro- 
duce increased back- 
lash, lost accuracy, and 


POSER EEETEAAEREREEBS 





This Push-Pull Datay 
File—containing 7 en- 
gineering bulletins 
will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more use- 
ful, easier to sell, with 
Push-Pull controls. 
Write for your Data 

s File today. 


Automotive and Aircraft Division 4&°° 
AMERICAN CHAIN & CABLE 





601-E Stepbeneee Bidg., Detro 
2216-E& South Garfield Ave., Los Angeles a2 . oe ¢ Connecticut Ave., saa 


Bridgeport 2, Con 


TRADt 
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specialists in 


HEATING 
ELEMENTS 


This quantity production element 
heats a resistoflex couple which is 
a flexible line 1%" in dia., made of 
braided steel wire with hex fittings 
at each end. Line must be heated be- 
cause it transmits liquid at very low 
temperature. Unit embodies snap- 
action thermostat sensing tubing tem- 
perature to hold 70 to 100°F. 

if you have a special heating 
problem let us solve it for you. 
We are specialists in light-weight, 
tough, flexible elements of any 
shape or size. Units may be de- 
signed to operate under high 
pneumatic pressure. Insulation 
may be Silicone Rubber or Neo- 
prene. Elements may be immers- 
able or resistant to corrosion. All 
units meet USAF specifications. 


ELECTRO-FLEX 
solves another 

difficult heating 
problem. 


THIS TIME FOR... 


Rocketdyne Division of 
North American Aviation, Inc. 
Canoga Park, California 

Material: Silicone rubber 
sponge, flexible enough to 
bend with the tubing 

Rating: 200 watts at 115 V 
(1250 V. breakdown) 

Resistance Tolerance: +5% 











send for free illustrated booklet 


Electro-Flex Heat, Inc. 


83 WOODBINE ST., HARTFORD, CONN. (CHapel 7-2401) 


Instrument Cases Division 


TA MFG. CORP. 


4607 Alger St., Los Angeles 39, Calif. *« Tel. CHapman 5-3748 
TWX Glendale, California 7025 * WUX Los Angeles, California 
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KRAISSL AIR PUMPS 


Exclusive 
force-feed 
lubrication 
boosts 
pumping 
efficiency 


oer 




















Cc ore 
Improved efficiency and longer 
pump life are of constant concern 
to designer, production engineer 
and purchasing agent. You get 
both from Kraiss! air pumps—with 
our patented force-feed system of 
lubrication. 


-—> AIR 


Exclusive design uses the pump’s 
differential pressure to insure 
abundant oil supply to all moving 
parts. This reduces air slippage 
and flushes oxidation products 
from bearing surfaces; it keeps 
lubricating film between all con- 
tacting parts—and minimizes tem- 
peratures on moving surfaces. 
This cost-saving design is avail- 
able in all Kraiss! air pumps of 
Class 21 and 25 designs 

For the Class 21 air-cooled, 
write for Bulletin A-1683; 

For Class 25—air-cooled, 
Bulletin A-1679—tan-cooled, 
A-1770—water-cooled, A-15232. 


CRY KRAISSL co... 


£ | 289 Williams Ave., Hackensack, N. J. 
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New Bx ut ks 


continued 


] tem) 
1 temper 


ssibility (P-\ 


( Onipre 


| por pressu 


tion, heats 
heat capa 
ductivity 
vapor-liqui¢ 


Althor 


mation 
ter ils 


| critical 


methods of 


various 


Automatic Control: 
Principles and Practice 


WERNER G. HOLZBOCK. Published by Rein 
hold Publishing Corp, 430 Park Ave, New 
York 22. 6 x 9, 258 pp. $7.50 


This book tries to answ 
for a comprehensive text 
ontrol without 
ential equation 

The control loop 
the important 
Verifving mathemati 
The book defines and 
control functions and 
is time lags, dead band 
function, 
torsional band, reset, rate 


response, phase lag, stability 


} 


step gain, time con 
frequ 
Nyqu 
diagram, Bode plot and so 
hvydranli ind el 
ponents are illu 
described. Balance 


circuits are 


pneumatic 


control 
system 


} 
ipph ifi 











put #EINZE in your designs 





NEW 
PPEINZE 


GEARMOTORS 


with 
choice of 
Drives- 
Speeds | 


Powerful, compact, bid 
Heinze Gearmotors offer four sub 
fractional horsepower driving 
motors: 2 and 4 pole induction; 
universal; reversing. Speeds range 
from approximately 700 rpm down 
to 1 minutes 
Geartrain may be enc losed or open, 
base or panel mounted. Gears, pin- 
ions and shafts are made from finely 
tempered and hardened steel. Felt 
oil reservoir in geartrain guards 
against oil leakage. Oil-impregnated 
bronze bearings insure long, trouble- 


free operation 


quiet 


revolution in eight 


Send « 


al data 


ELECTRIC COMPANY 


685 Lawrence St., Lowell, Mass 


HEINZE ELECTRIC COMPANY, Dep't F 


685 Lawrence Street, Lowell, Mass 


and prices 
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WARRICK snare Type 
LIQUID LEVEL CONTROLS... 


give you all these advantages! 


No moving parts in the 
liquid e@ Easy to install 
@ No adjustments neces- 
sary @ Unaffected by acids 
or caustics @ Unaffected by 
pressure or temperature e 
Standard 2&3 pole units 
listed by U/L 


Write for 32-page 
Catalog which gives 
complete specifications 


Two pole control shown ot left 


YOU CAN USE OUR CONTROLS FOR: 


@ Single & multiple pumps ¢ Sewage & waterworks 

@ Motor & solenoid valves ¢ Chemical Industries 

e High & low cutoffs @ Food & Dairy Industries 
& alarms @ OEM applications 


Special controls to custom requirements 
CHARLES F. WARRICK CO. 


1964 W. Eleven Mile Road, Berkley, Michigan 
Dept. 3 Telephone JOrdan 4-6667 
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“MINI-GATOR” ASTOUNDS 
ELECTRONICS EXPERTS! 


Small, simple, neat, and complete, the Mueller 
“Mini-gator” is the only clip of its kind...it’s 
the one truly miniaturized alligator clip... 
already one of our best sellers. 


More than indispensable, more than irreplace- 
able...it’s unique! Steel, cadmium plated, or 
solid copper. Separate skin-tight insulators. 


WRITE FACTORY FOR FREE PACKET OF 
MINI-GATOR CLIPS AND INSULATOR 


AT JOBBERS EVERYWHERE 


Wucler ble chic 


1553W East 31st Street, Cleveland, Ohio 
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Old Time 


RELIABILITY 


Teamed with Modern 


FLEXIBILITY 


uf 
* 


PENFLEX TUBING 


Absorbs Engine Vibrations 
On Replica of Old Time Car 


When Dyer Products Co., Canton, Ohio, 
storted production on the “Surrey”—new 
replica of antique car—they wanted to keep 
engine vibration at a minimum and reliability 
at the maximum. They specified Penfiex inter- 
locked galvanized steel on the tiny motor. 

The result has been less vibration. Today 
this “new-old” car is sweeping the country in 
its uniqueness among antique car lovers and 
dealers. This is only one example of how 
Penfiex “Flexineering” has helped make good 
products even better. 

Penfiex Tubing is available in interlocked, 
corrugated . . . braided, plain or rubber 
covered . . . copper, steel, brass or stainless 
steel... from Ye" to 24” ID. Penflex makes all 
types and sizes for all applications and oper- 
ating conditions. Write for data to Pennsyl- 
vania Flexible Metallic Tubing Co., 

7238 Powers Lane, Philadelphia. Tt 


NEW DATA 
BOOK 


Get Your Copy 


PENFLEX 


TIGHT ASA PIPE BUT. 
SJ EXILE 
(FLEXIELE > 
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Current Precision SPACE SAVERS 


Reprints 
| | Ultra-Light 


While the supply lasts, single copies of 


the following reprints are obtainable by Miniatu re 


using the Reader Service Card RIV a B TT B 
Porcelain Enamel a eari ngs 


New look at wide selection of colors and 
textured surfaces available. Chart describes 
enameling processes. Nov 24, '58. Circle E 51 





Electromagnetic Relays 
Cost analysis of switching 
sk a UL Series 

— 12 Sizes from 0.1181" OD 
0.0394” Bore to 0.7480" OD 
0.3937" Bore 


Tap the Reserve Strength in Metal 
Charts and formulas for determining how 
far beyond the yield strength you dare go 


Sep 29, °58 ircle E 49 





Combining small OD’s with relatively large bores, RMB Ultra-Light Miniature Ball Bearings 
offer the designer precision bearings that save on space. 

Springs that Store Energy Best 

How shape and material ¢ n efficiency; with 


omparison tables. Nov | 58 Circle E 48 


Used in such devices as instrument gear trains, gyroscopes, and synchro motors, bearings 
in the RMB Ultra-Light Series are of Conrad type construction with deep groove, uninter- 
rupted raceways. They are manufactured to boundary dimensions established by Anti- 
Friction Bearing Manufacturers Association (AFBMA), and all but the two smallest sizes 
Which Tachometer for Measuring RPM? feature a balanced 2-piece ball separator. 

Rotational speed can | locked with many RMB Ulitra-Light Ball Bearings—the precision bearings that save space—are just part of 
devices, selection art itches the method the complete RMB line of over 250 miniature and instrument bearings available for prompt 
to the need. Nov 10, °5 Circle E 47 delivery. For full information, write for our Catalog 50, or see our catalog in Sweet's files. 


= sage ae ee ee LANDIS & GYR, 


miniaturizavon 


ministrative problems and save design tim 45 West 45th Street © New York 36, N. Y 


Oct 2 S8 
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Numerical Control of Machine Tools 


t $s; vi heading. Oct 2 
= it work e it’s h go F HANGER 
ae | BEARINGS 1 large loop — 
eo olds fiat against cose 
Optical Projectors a . Best quality and 


How projectors aw be sed in development. fe = = ‘ sealed for extra CORD 
research and laboratory testing har ives Fe longand trouble 
limitation and advantas of 3 nditions 3 * free <7 


Mid-Sep '58 ‘irl 
Three New Rigid gto gape i. 
Delrin, Lexan iT tax 4 aired 
a ae 
Magnetic- force weeing 
New welding eth lad ste l, it] 
lata on oa net : nts 15. TAPERED and 


<8 42 CONTOURED 


Permits comfortable, 


Won't pull loose 
from special fitting 


Electroluminescence aenelp oy 
Round ip n t f light swiTtTcHh—. 
vhick I f t ting Slight index finger 
de] pressure turns —-_ 

7° ERASER machine on : CHUCK RING 
Selecting st tye tamed Motors For economy and 
lables it i é i vith moximum tracing 


protection 


Merely slip down to 
tighten chuck—no 
twisting, no turning 


@ Every draftsman, 
engineer, and typist 
should have one! This, the Charles Bruning Company, Inc., Dept. 114-0 
original hollow shaft eraser 1800 Central Rd., Mt. Prospect, Ill 
and most widely used, has Offices in Principal U.S. Cities 
. Y Ja: 105 Church St., Toronto | 
been newly engineered ‘ . “ 
for erasing comfort and Pk ase send me full information on the new 
= . Bruning Electric Eraser 
efficiency! 


QUANTITY PRICES 





Name Title 


oe BRUNING ) | cmon 


Make checks | t PRODUCT ENGI 
NEERING. 33 st 42nd St.. New York America's leading Supplier of Address 
6N.Y Engineering and Drafting Equipment! City__ 








County ____ State 
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INDEX OF PRODUCTS 


ADVERTISED IN THIS ISSUE 











Actuators 
Mechanica 
Adhesives 


Balls 
Bars 

Metal 2, 38, 
Bearings 

Ball 50, 

Jewel 

Miniature 

Needle 

Roller 83, 

Sleeve 
Belts, V 
Bolts 


83, 85, 100, 


Cams 
Carbon 
Clad Metals 
Clips 
Clutches 
Mechanical 
Coatings 
Connectors 
Hose 
Tube 


14-15, 


Controis 
Electr : 34 
Hydraulic 
Mechanical 
Pneumatic 

Conveyor 

Cylinders 
Hydrauli 
Pneumat 


Decalcomanias 

Die Castings 

Drafting 
Machines 
Supplies 


Enclosures 
Engineering 
duction Services 
Expanded Metals 
Extrusions 
Metallic 
Nonmetallic 


Services see ais 


F 

Fabricated Plastics (see Plastics, 
Fabricated) 

Fabricated Steel (see Sheet Fabri 
cated, Structural Forms & Shapes, 
Weldments) 

Fastening Methods 

Fibre-glass 

Filters 
Air 
Hydraulic 

Fittings, Hose, 

Forgings 


Pipe & Tube 


G 


Gaskets 
Gear Motors 
Reducers) 
Gears 
Graphite 


112, 
see also Motor 
113, 
2nd Cover, 
4th 


Heating Units 
Hose & Tubing 


116 


4th Cover 
] 


Belts 14 


52 


115 
86 
114 
83 
114 
106 


14-15 


48 


90 


6 
114 
93 
76 


35-36 
35-36 
Contactors 29 


30 


s 


108-109 


112 
101 
15 


35-36 
35-36 


117 


119 
43 


Cover 


112 
31 





After reading the advertisements classified below 
DETAILED INFORMATION about these products can be obtained 
by using the READER SERVICE CARD 


MORE 








Jacks 

Jewels 

Joints 
Universal 


Lamps, Indicator 
Laminated Plastics 
Laminated) 
Liquid Level Controls 
Lubricants . 


(see Plastics, 


M 


Metal Bonded to Plastic 
Metal Forming 
Moldings 
Plastic (see Plastic 
Rubber (see Rubber 
Molybdenum Alloys 
Motor Starters 
Motors, A-C 
Fractional 
Integral 
Motors, D-C 
Fractional 17-20, 39, 
Integral 17-20 
Sub-Fractional 
Motors, Hydraulli 


Parts) 
Parts) 


29-30, 78, 
17-20, 39, 
17-20, 


106, 
106, 


108 


Name Plates 
Nuts 


Packings 
Photographic Equipment 
Film 
Paper 
Pillow Blocks 
Plastic Parts 
Plastics 
Plastics Fabricated 
Plates 
Porcelain 
Powdered Meta! Parts 
Production Services (see 
Engineering Services 
Pumps 
Air 
Liquid 


37, 
104-105, 


also 


Regulators 
Hydraulic 
Pneumatic 

Reproduction 

Reproduction 

Resins 

Rivets 

Rubber 

Rubber Parts 

Rust Proofing 


Equipment 
Supplies 


3rd Cover, 


Screws 
Seals 14-15, 
Servomechanism Components 
Shapes, Roll Formed 
Sheets 
Metal 2, 52, 
Plastic 
Special Shapes & Sections ° . 
Specialty Fasteners (Pipe Hangers, 
Special Cold Headed Parts, etc.) 
Speed Increasers & 
Reducers 


2nd Cover, 
Springs 


6 
119 


119 
119 


119 
119 
106 
109 


48 
112 
90 
38 
42 
38 
48 
95 


40-41 


Steel 
Alloy 
Coated 
Carbon 12- 
Stainless 2- 12-13, 52, 80 

Strip, Metallic 2, 52, 80 

Switches 73 


12-13, 38, 103 
2, 44 
13 


T 


Testing Machines & Equipment 
Thermostats 
Timers ° 
Timing Motors 
Tubing 
Fiexible Metal 
Seamless 
Welded 


Valves 


Air 35.36, 


101 
Hydraulic 35-36, 47, 108 


109 


Wear 
Wire 
Wire Cloth 


Materials 





EMPLOYMENT 
| OPPORTUNITIES 








METHODS ENGINEER 


Excellent opportunity for mechanical 
or industrial engineer with imagination 
and experience. Well established Penn- 
sylvania corporation seeks “shirt sleeve” 
engineer with high potential. Salary 
open. Write full details of experience, 
education and salary requirements to 

P-9288 Produ 
Adv Div P.O 














1DDRESS BOX NO. REPLIES 
( ssified A Di f this 
NEW YORK 
CHICAGO 1 
SAN FRANCI 


SCO 





POSITIONS VACANT 


advance- 


ment t 


Production Engineer—exceptional 
h 


opportun es wit a growth 
ea *xper 

with design and manufactu 
hanical machines and eq 


» juct Eng 


M.I 


ence 


nee ng 


Section Leader-exceptional opportunities with 
‘gressive, rapidly expandin 
to ten 


1 | gx compar 
M.I years’ exper 
r ture of electro 


ence 
mechan- 
pment. P-906¢ P i 


1esign an 
al machines ; 
F 


ngineer 
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‘Tailor-made, 
tough and 
chemically 


mert... 


... these J-M Chempac Teflon* components 
combat chemical and solvent action! 


a 
SMALL OR LARGE... intricate or simple J-M braided types for pumps and valves in a wide 
Chempac® Teflon components have proved their ex range of flange and envelope-type gaskets in rings, 
ceptional resistance to the constant attack of corro cups, sheets and tapes. Your J-M Packings Distribu 
sive chemicals in rugged service. tor can supply your needs. Or write Johns-Manville 
Look to J-M for Teflon packings, gaskets, and Box 14, New York 16, New York. In Canada 
moulded shapes made to your exact specifications Port Credit, Ontario 
or for parts that are machined to close dimensional 
tolerances. Moreover, we can combine Teflon with 
top quality J-M asbestos to impart the exceptional 
sealing and heat-resistance properties of the 
“*magic mineral.”’ And in addition to corrosion- 
resistance, Teflon gives you the advantages 
of an extremely low coefficient of friction 
. toughness and flexibility . and 
weight-saving possibilities 


You can also obtain J-M Chempac 
Teflon Packings in moulded and 


Tefion rods, tubes, tapes and sheets 
in addition to components 
varied sizes and shapes as indicated 
here ire also available from Johns 
Manville. Prompt delivery of any 

quantity you need 


new J-M production faci 


100 YEARS OF QUALITY PRODUCTS. .. 1858-1958 
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Which of these ELECTRIC MOTOR 
BULLETINS can he helpful to you ? 


Bulletin MU-211. Illustrates and describes both single-phase and 
TRANSFOR MERGE polyphase squirrel-cage motors, open and enclosed types; also fan 
and blower motors and jet pump motors. 


Bulletins MU-212, 213. Cover single-phase ratings through 
15 hp, and polyphase squirrel-cage motors through 1000 hp, 
open and enclosed types; also multispeed, punch press, crane 
and hoist, and wound rotor polyphase motors. 


FOR REDUCED CURRENT STARTING 


Bulletins MU-124, 128, 195. Illustrate and describe the 
Wagner part-winding motor and starter combinations that 


a MOTOR-STARTER COMBINATIONS 


limit inrush of starting current in squirrel-cage motors up 
through 500 hp—meet all starting requirements of AEIC- 
EEI-NEMA. 


MAIL COUPON TODAY... 


FOR ANY OR ALL OF THESE BULLETINS 


Wadaner Electric @rporation 


6406 Plymouth Ave., St. Lovis 14, Mo 
In addition to a complete line of standard motors, Please send me the following Electric Motor Bulletins 
Wagner also furnishes tube ventilated motors 


through 500 hp, vertical and flange mounted 


MU-211 Fractional hp Motors 
} MU-212, 213 Integral hp Motors 
] MU-124, 128, 195 Reduced Starting Current Combinations. 


motors, hermetic motors, gear motors, and C) MU-185 All the above material in a single binder 


direct-current motors. Consult the nearest of our NAME 


on these special application motors. 


ADDRESS 
CITY & STATE 


! 
| 
! 
! 
! 
| 
| 
! 
l 
| 
32 branch offices, or write for specific information COMPANY__ 
| 
IL 
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Finaterio 


Beene eeaeeceeeeee eee 


compounding sequence | 


Tor pr rr 


1 T quont. 


i — 


“batches required: 


30] 





A201 
A304 
A406 


RI 
R2 
R8 
RIO 


total 


time 


3.2 | accelerators and cure agents 
6.5 
1 


5.0 | carbons 
10.0 
35.0 








| 
| 
! 
j 


| cits (non-staining) 


5 
3 
4 


rubbers 


(248) 


a“ 


25.0 | 
| 
} 
| 40.0 | 
1140.0 
8 a2 
ha stort 








T 


min 


Recipe fora perfect 
batch, electronically 
compounded! 


anitter crample of ORCO 


- an 


CUSTOMEERIN 


120 


Typical of the advanced techniques at Ohio Rubber is the electronically controlled 
mixing of rubber and rubber-like compounds. Precise mixing of rubber polymers 
and compounding ingredients—according to exacting formulas—can be auto- 
matically assured at ORCO through electronic control of every step of each 
batch mixing operation. 

Here is just another reason why Ohio Rubber is widely recognized as an outstand- 
ing producer of “customeered” parts from rubber, synthetic rubber, silicone rubber, 
polyurethane and flexible vinyl—whether molded, extruded or bonded to metal. 


From components weighing less than a gram to parts of over 73 lbs., complete 
ORCO facilities for design, production, as well as electronically controlled mixing, 
are prepared to handle your most exacting rubber and vinyl component requirements. 
Let ORCO CUSTOMEERING help you with your very next component problem. 


free booklet 
“Component 


CUSTOMEERING 


rubber and vinyl parts”, 


THe Quio Russer ComMPANny 





ORLY 


CIRCLE 179 READER SERVICE CARD 


WiLLouGcHwey, Ouio 


A DIVISION OF THE EAGLE-PICHER 


COMPANY 
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USE THESE CONVENIENT CARDS FOR A VY 








EDITORIAL REPRINTS AVAILABLE 


£39. Selecting Polyphase Motors—Tables match drive-load 
charoecteristics with available motor designs in terms 
of torque, slip and duty cycle (8/18/58) 

E41. Electroluminescence — Roundup on this new arec- 
source of light (9/15/58) 

£42. -torce Welding — New welding method for 
vinyl-clad steel giving data on strengths (9/15/58) 

E43. Three New Rigid Thermoplastics—Delrin, Lexon and 
Pro-fax are compared with curves and tables (9/29/58) 

£44, Optical Projectors—How projectors may be used in 
development, research and laboratory testing. Chart 
gives limitation and advantages of 30 conditions. De- 
sign Digest 1958 

E45. Nemerical Control of Machine Tools—How it works; 
where it’s heading (10/27/58) 

£46. Micrefilm—How miniaturization can solve manage- 
ment’s problems and ease design work (10/27/58) 

£47. Which Tachometer for Measuring RPM?—Rotational 
speed can be clocked with many devices. Selection 
chart matches the method to the need (11/10/58) 

E48. Springs That Store Energy Best——Theory and tables 
show why reinfofced plastic is better than a standard 
helical or cantilever (11/10/58) 

E49. Tap the Reserve Strength in Metel—Chorts and 
formulas for determining how for beyond the yield 
strength you dare go (9/29/58) 

E50. Electrom Relays—Cost analysis of switching 
devices (11/24/58) 

E51. Porcelain Enamel—New look ot wide selection of 
colors and textured surfaces available. Charts de 
scribes enamelling processes (11/24/58) 





NEW COMPONENTS DESCRIBE 


NON-METALLIC MATERIALS, FINISHES 
4—Cleor Anodize for Magnesium 


POWER TRANSMISSION 
2—Multiple-plate Clutches 
6—Over-running Clutch 
10—Disk-type Electric Clutches 
18—Nonlubricated Coupling 
24—Hollow-shaf? Differentials 
27—Gearmotor Line 


MECHANICAL PARTS 
7—Tefion Ribbon Cable 
13—Contour Cushion Seot 
26—Ball-bearing Take-up Unit 


FASTENING AND JOINING 
1—Vibration-resistant Fastener 
9—Welder for Thermoplastics 

12—Polyethylene Wire-ties 


MOTORS, ENGINES AND CONTROLS 
11—Fhp Control Motor 


FREE REPRINTS ! 
E39 £41 £42 £43 tae £45 
E46 E47 £48 E49 E50 E51 
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ELECTRICAL, ELECTRONIC COMPONENTS 
8—Miniacture Fluorescent Lights 
14—Mechanically-held Relays 
15—High-speed Solenoid 
16—Miniature Circuit Breaker 
19—Noble Metal Contacts 
25—Dual-element Potentiometer 


HYDRAULIC, PNEUMATIC EQUIPMENT 
3—Quick-coupling Fine Filters 
5—Psia Transmitter 

17—Hydraulic Check Valves 

20—Pilot-operated Relief Valve 
21—Gearcase Oil Gages 
22—Nylon-body Solenoid Valve 


23—Pressure Transducer 





* Where advertisements list more than 
one product, indicate in box on card 
the key number and specific products 
in which you ore interested. Also, a few 
ads cannot be keyed. When this occurs, 
please write advertiser's name on line 








CATALOGS AND BULLETINS OFFERED IN THIS ISSUE 


METALS AND ALLOYS 


38—High-strength Stee! Bars 
Salle Steel Co 


4 pp, la 


NON-METALLIC MATERIALS, FINISHES 

29—Clear and Colored Coatings, 36 pp, Be 
Chemical Co. 

36—Gloss Fiber insulation, 8 pp, LOF Gla 
Fibers Co. 

37—Glass-supported Teflon, 6 pp 
nental-Diamond Fibre Corp 

43—High-strength, Flame-resistant Lan 
inate, 4 pp, Taylor Fibre C 


Cont 


POWER TRANSMISSION 

34—Adjustable-speed Drives, 8 pp 
Electric Co. 

35—Voariable-speed Drives, 8 pp 
Pulley Co. 

50—V-belt Drives, 12 pp, BF 
dustrial Products Co 


General 
Reeves 


yodrich Ir 


MECHANICAL PARTS 

47—Transit and Instrument Cases, 12 pp 
Zero Mfg Co. 

48—Extruded Teflon Tubes, 5 pp, Surf 
Chemical Inc 

51—Automatic Tension 
Mount Hope Machinery Co 


Control 4 


FASTENING AND JOINING 


46—Top Holding Retainers, 12 pp, Birtcher 
Corp, Industrial Div 


MOTORS, ENGINES AND CONTROLS 


30-—FHP Synchronous Motors, 28 pp, Elec 
tric Indicator Co Inc. 


)-Weather-protected Motors, 6 pp, Louis 
Allis Co 


ELECTRICAL, ELECTRONIC COMPONENTS 
28—Relays, 64 pp, Relay Sales 


33—infrared Photoconductors 
frared industries Inc 


12 pp, In 


41—WMultiple-point Recorder Controller, 2 
pp, Leeds & Northrup Co 

Silicon Photo-voltaic Cells, 4 pp, Hoff 
man Electronics Corp 

45—Static Switching Circu 
Instrument Corp 

Stock Miniature Transformers, 10 pp, 
Minitran Corp 


L 
> 


ts, 6 pp, Scam 
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HYDRAULIC, PNEUMATIC EQUIPMENT 


32—Flexible Teflon Hose Assemblies, 16 
pp, American Metal Hose Div, Ameri- 
con Brass Co 


40—Two-way Air Control Valves, 2 pp, 
OPW-Jordan 


42—Hydroulic Components for Mobile 
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“|. 
nD Exclusive INJECTION MOLDING FOR CUSTOM RUBBER PARTS 


INJECTION MOLDED — Produces parts that TECHNICAL ASSISTANCE IN DESIGN— MI 
ire absolutely flash free with ! ma { ! ( ete horator taffad wit 


sitv to give better ser 


CLOSE TOLERANCES— Tolerances of + .0 RUBBER-TO-METAL BONDING 
ire easily maintained giving the d ner ee el —_— 
complete treedor na sth use better beneen I " leve ed at M 
product 


CUSTOM DESIGNED COMPOUNDS ~— | 
OoOmMmpound is specie lesigned in color o1 
black out oft synthet 


PROTOTYPES BY KOTOKAST 


FOR MORE INFORMATION AND 
YOUR COPY OF THE MR INJECTION 
O MOLDING HAND BOOK . 

_ FREE COVER TO BIND YOUR @ 

dS) on “FACTS FOR FING” PAGES | 2" DEPARTMENT 225 + 3630 WOODDALE AVE. 
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TIT IT 


(CARBON-GRAPHITB 


gives PROCON PUMPS amazing performance 
in handling ALL TYPES OF FLUIDS 


GRAPHITAR LINER Mixing soft drinks . . . pumping chemicals, ethy- 
GRAPHITAR VANE 


glycol, ammonia .. . even pumping hot fats at the 
STAINLESS STEEL ROTOR 


rate of 275 gallons an hour at pressures up to 300 
psi, is the every-day work of the dependable little 
Procon pump, manufactured by the Procon Pump 
and Engineering Company of Detroit, Michigan. 
The liner, vanes, end-plate bearings and the seal 
ring of this versatile, high performance pump are 
made of GRAPHITAR. The four GRAPHITAR rotor- 
vanes run directly against a GRAPHITAR liner. By 
running GRAPHITAR against GRAPHITAR the self 
lapping, self-lubricating, and astonishingly long- 
wearing qualities of GRAPHITAR are employed to 
full advantage .. . the Procon pump operates at close 
to 100°7 efficiency—indefinitely! In addition, the seal- 
ring retainer is made of GRAMIX™, a powdered metal 


product of the United States Graphite Company. 


For more information on GRAPHITAR 
and its many applications, write 
for Engineering Bulletins | 


No. 20 and 21 


The seal, end-plote bearings, liner and 
vanes are self-lubricating GRAPHITAR 


4 


R-255-2 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 1, MICHIGAN 
GRAPHITAR” carpon-crapuite © GRAMIX® powneReo meTAL PARTS © MEXICAN crapnite prooucts © USG" Brusues 





